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This report by the NIGHT SONG study group reexamlnss the 
US tactical air campaign against the air defense systeri of 
North Vietnanij In response to the request of the Deputy 
Secretary of Defense on IC January 1967, 

Although the air campaign against the NW air defense 
system encompasses a broad spectrum of operations in its own 
right J nevertheless it is but one integral part of the overall 
air campaign against the north, all other parts of which are 
also exposed to the NVI{ air defenses. Thus it was necessary 
that the examination of air defense matters be made within the 
larger context of that overall camped.gn. 

The study group's comprehension of the subject was greatly 
enhanced by extensive visits to all air units, and discussions 
with commanders and staffs at all echelons fighting the war, 
from the squadron pilots to and including the Commander in Chief, 
Pacific. 

It is apparent that North Vietnam has developed a highly 
competent and still-growing air defense system. Factors bearing 
upon this circumstance have been identified. They correlate with 
those which bear upon additional aspects of the enemy's willing- 
ness and ability to continue his war support despite the overall 
air cajQpal^. 

Specifically, he has expanded the capabilities of his air 
defense system faster than we have Intensified the effectiveness 
of measures against it. This he has done while at the same time 
achieving substantial accommoda-Llons to other effects In^osed by 
the overall air campaign, in other segments of the NVH national 
structure. Principal factor which has enabled him to do both of 
these is that Ills highest-capacity avenue for importation of war- 
supportliig essentials has remained exempt from attack. Other 
restraints in our application of graduated pressures have 
contributed. 

Tills study includes recommendations for improvements to US 
equipment, munitions, and tactical procedures which are required 
for continued air operations over NVTI. These improvements can be 
introduced as they become aveuLlable, They will enhance US air 
operations. 

By themselves, however, those improvements will not be capable 
of assuring substantial or sustained improvement in our losses of 
aircraft to the enemy's air defenses. Nor will they be capable of 
bringing about a tijnely or decisive contribution toward a change In 
the enemy's estimation of his capabilities to outlast uc in the war. 

The report's principal message is that neither of the above 
purposes can be achieved without a coordinated campaign against 
complete enemy target systems, cf which the most important single 
system is his total capability for Importation of war- supporting 
essential:;, air defense and other. 



JOHN B. Mcpherson 

14AJ0R GENERAL, USAF 
Chairman, NIGHT SONG Study Group 
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1 . Tlio memorandum from the Deputy Secretary or Defense 
ami t)i<^ Terms of Reference from the Chairman, Joint Chiefs 
of Staff are broad in scope, encompassing the following; 

a. An analysis of the NVW Air Defense System: 

b. An analysis of the adequacy of military equip- 
ment and munitions as to quality and quantity: 

c. An analysis of tactics; 

d. An analysis of tactical command, control, and 
communications ; 

e. An identification and analysis of differences 
in the tactical air problems of the Seventh Fleet 
and the Seventh Air Force; 

f . A consideration of other factors as determined 
during the course of the study. 

/ 

2. At the start, the study group endeavored to limit 
its analysis to the application of US air operations 
against the NVW Air Defense System. However, it soon 
became apparent that operations against the NVW Air 
Defense System are so inextricably entwined with the 
total air campaign against North Vietnam that they are 
inseparable. For example, one could not design an 
interdiction cajnpaign for the specific purpose of thwart- 
ing logistic support of the air defense system because 
material destined for support of that system usually 
cannot be identified from other material enroute in 
ships, trains, or trucks. It was necessary, therefore, 
to include in the analysis of US air operations against 
the NVN Air Defense System, 'the broader context of the 
over-all air campaign against North Vietnam. 

3. From the outset of the study it was recognized that 
reduction of aircraft attrition — while pursuing an effec- 
tive air campaign — was the primary problem to be addressed. 
Solutions to this problem were carefully considered. In 
studying equipment, tactics, and procedures and in arriv- 
inr, at each conclusion and recommendation, the auestioHj 
"how will this affect US aircraft attrition?" was ashed. 




1-2 



L. t 




ET 



AH EXAMINATION OF THE US AIR OPERATIONS 
AGAINST THE WsH^ AIR DEFENSE SYSTEM 



PART I - GENERAL 



A. (Is) BACKGROUND 

1. In a memorandum dated 10 January 1967, the Deputy 
Secretary of Defense requested a reexamination of the 
US tactical air campaign against the air defense systeni 
of North Vietnam. The memorandum is at Annex A to Appen- 
dix A. 

2. At the direction of the Chairman, Joint Chiefs of 
Staff, the "NIGHT SONG" study group was formed to conduct 
the study. Major General John B. McPherson, USAF, Vice 
Director for Operations, J-3, OJCS, was appointed chair- 
man and Rear Admiral Frederic A. Bardshar, USN, Chief, 
Requirements and Developments Division, J-d, OJCS, vice 
chairman of the study group. The Terms of Reference E.re 
at Annex B to Appendix A. The composition of the study 
group is shown at Annex C to Appendix A. 

3. The Navy and Air Force each provided a group of 
officers and civilisms whose knowledge and experience 
encompassed all areas of the problem. With the addition 
of a small nucleus of officers from the Joint Staff, the 
groups were combined into one and augmented with repre- 
sentatives of the Army, Marine Corps, Central Intelligence 
Agency, Defense Intelligence Agency, National Security 
Agency, and Weapons Systems Evaluation Group. 

4. Following the compilation and study of pertinent 

initial data in Washington, 15 members of the study 
group visited PACOM Headquarters and subordinate com- 
mands directly engaged in the air war against North 
Vietnam. This group was divided into teams which visited 
all major air units in the Southeast Asia combat area. 
On scene information and impressions were obtained from 
commanders, staffs, and combat pilots at all echelons. 
A list of units visited and key personnel contacted is 
at Annex D to Appendix A. 
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h, A properly conceived campaiVn against the air 
cefense system may involve the* coordinated aDPlication 
cf all of tiiese means. For instance, the best course 
of action may be to starve the SAM subsystem, destroy 
the MIGs, and neutralize the antiaircraft artillery ikk 
guns. . ^ 

5. In studying alternatives, trade-off comparisons 
were made in terms of aircraft attrition. In general, 
it can be said that it becomes profitable to initiate' 
a cajnpaign against the enemy air defense system, or a 
part of it, if the losses suffered during the initial 
campaign on the air defense system, and in the new 
environment thereafter, are less than those which would 
have been suffered if such a campaign had not been con- 
ducted. 

6. In mathematical terms this relationship may be 
expressed as follows: 

AS > as (n + n' ) + A'S» 

where A = attrition rate in the absence of 

a campaign against the air defense 
system. 

S = total sorties 

a = attrition rate in attacking the 
defenses 

s = sorties to DESTROY (rather than 
neutralize) one defense unit 

n = initial number of defense units 

n'= defense units introduced 

A'= attrition rate after completion of 
the air campaign against* the air 
defense system 

S'= sorties attacking other than defense 
targets , 





'.n h.n ^.'O^jal baoiG, Viowever, the sturly rroup aoknd tho 
rju^-jntion, "Ijov; will this improve our ovor-a]] elTec- 
tivcness"? 

^. The study was divided into three periods; prior 
to FY 68, during FY 68, and after FY 68. 

C. (Js) METHOD OF APPROACH 

1. It should be noted that there has been no air 
"campaign" against the NVN Air Defense System. The 
major reasons that such a campaign has not been under- 
taken are: 

a. With available non-nuclear weapons and equip- 
ment, the projected attrition of US aircraft would 
have been too high to justify a campaign against all 
of the NVN Air Defense System. 

b. The existing political constraints which limit 
the scope of military air action reduce the effective- 
ness of such an air campaign to the point where the 
resultant trade off of US weapons systems for enemy 
systems vfould not be profitable. This is especially 
true when the enemy can resupply his losses with 
relative ease. 

2. Parts of the air defense system have been. attacked 
in connection, with attacks on other designated targets 
and targets of opportunity. In addition, sorties have 
been tasked to search out and destroy SAMs and MIGs. 
These sorties have been more numerous lately but are not 
part of an integrated air campaign directed against the 
air defense system. 

3. Some possible ways of conducting a campaign 
against the NVN Air Defense System are: 

a. Destroy the system to the degree that its 
effectiveness is significantly reduced. 

b. Neutralize the 'system by electronic or other 



c. Starve the system by impeding the flow of air 
defense materiel into North Vietnam. 



means . 
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PART II - NORTH VIETNAM AIR DEFENSE SySTE^: 



a; (S) GENERAL 

1. The irm Air Defense System has been developed from 
a relativeliy- rudimentary system in 1964 to a complex and 
modern system in I967. The combination of MIGs/SAMs^ 
antiaircraft artillery (AAA), and the associated radar 
network in North Vietnam has degraded the effectiveness 
of the US interdiction effort. Because of the demon- 
strated successes and the constant threat of this net- 
work to US strike aircraft, the United States has had 

to invest ever increasing amounts of resources in combat 
support aircraft. In addition, US air commanders are 
forced to divert forces from strike efforts for flak and 
SAM suppression and combat air patrol (CAP), 

2. Following is a synopsis of the assessment of the 
NVN Air Defense System. A more detail-ed assessment is 
included at Appendix C. 

B. (S) RADAR 

1. In the last two years. North Vietnam has developed 
a radar system providing early warning (EW) coverage and 
almost complete ground controlled intercept (GCI) capa- 
bility for the entire country. AAA fire control and 

SAM missile control radars provide coverage for all vital 
areas of North Vietnam. 

2, Because of an overlapping of radar coverage and 
significant duplication of equipment in most areas, 
North Vietnam has more than adequate protection in the 
volume of equipment; therefore, the quantity of EW and 
GCI radars imported in the future will probably be les s 
than that imported in the past. Qualitative changes can 
be expected as more modern radars, particularly EW and 
GCI replace older types. Fire control radars for AAA 
will probably continue to show a quantity increase and 
SA-2 FAN SONG radars will be increased in number, along 
with any increases in SAM battalions. 
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7. A] 3 terms in the inequality are taken over the 
same time base. 

8. The equation is oversimplified in that it fails 
to consider possible indirect effects of the defenses 
which may under some circumstances outvjeigh their direct 
impact in terms of losses. The loss of effectiveness 

in the air delivery of weapons while the pl]ot is und^jr 
attack is one of the most serious indirect effects. 

9. In addition to the three campaign possibilities 
stated previously, major over-all NVN air interdiction 
alternatives may be categorized as follows : 

a. Cease the bombing, either entirely or in part. 

b. Continue along present lines and within present 
constraints., but improve the equipment and techniques. 

c. Modify or lift the constraints. 
D. (S) BASIC CONSIDERATIONS 

1. Basic to any analysis of US air operations against 
North Vietnam is the consideration of several significant 
factors which have influenced operations to date and must 
be expected to influence operations in the future; whether 
directed against the over-all threat from North Vietnam 

or against the specific threat posed by Its air defense 
system. 

2. These significant factors can be grouped into four 
categories. The first involves a consideration of US 
military objectives, capabilities, and logistic require- 
ments for conducting an air campaign. The second encom- 
passes an ajialysis of enemy capabilities and logistic 
requirements to nullify the effect of US air operations, 
and the influence of this additional enemy effort upon 
his capability to direct or support the insurgencies in 
South Vietnam and Laos, The third involves considera- 
tion of the physical factors of the theater; weather^ 
terrain, hydrography, national boundaries, distances, 
and base locations. The fourth deals with the considera- 
tion of US national objectives and high level decisions 
regarding the scope of the air war. Appendix B contains 

a discussion of these four groups of basic considerations. 
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cbLain a launch capability az a field site. To detect 
possible SAM threats to E-52 operations, maximum atten^ 
tion is being devoted to the search for' SAM facilities 
in the area of the DMZ. 



3. Based on a review of SAM activity and operating 
characteristics since July I965, and an estimate of NVN 
capabilities and intentions, it is estimated that the 
NVN SAM system will be expanded from the present 25-30 
battalions to at least ^0-45 battalions \sithin the next 
two years. If this action is taken, the requirement 
for FAN SONG radars, launchers, control vans, and crews 
should be about doubled and the requirement for support 
areas would increase considerably. This would be a 
significant undertaking for North Vietnam. Thus far, 
the North Vietnamese have insisted on autonomous control 
and operation of their SAM system. Therefore, they would 
probably attempt the expansion with minimal Soviet opera- 
tional assistance. Since missile expenditure would pro- 
bably increase, the importation of missiles should be 
increased accordingly, thereby adding additional loads 

to the logistics and support systems. This ho-k^ battalion 
strength would probably be used to provide air defense 
in major military and LOG areas. Four to five sites 
would be prepared per battalion to increase rapid relo- 
cation capabilities as a form of protection from air 
attack. 

4. The increase in effectiveness which would be 
achieved through the introduction of a C-band SA-2 
system or an SA-3 system is primarily in the area of 
low altitude intercept. A C-band system provides some 
frequency diversification for ECCM, possible increased 
missile maneuverability, and an increased ability to 
intercept lower altitude targets. The present aircraft 
attrition rate being achieved by AAAs on low altitude 
targets may reduce the need for a low altitude missile 
system. In addition, the SA-3 appears to have suffered 
development problems. Therefore, the probability that 
the C-band and SA-3 systems will be introduced is con- 
sidered small. 

i:. (S) AIR DEFENSE AIRCRAFT 

1. Although the NVN Air Force is not inflicting heavy 
losses on US aircraft, it does pose a threat to US air 




C. (S) ANTIAIRCRAFT ARTILLERY 

1. The present AAA order-of -battle in North Vietnam 
reflects concentrations of weapons of multiple caliber 
which provide in depth protection to vital targets and 
lines of communication (LOG). The grovith in AAA has 
been rapid; some fifteen fold since 1964. With the 
exception of heavy caliber guns^ this growth rate is 
expected to decrease. An increased gun count in the 
southern regions of North Vietnam will probably be due 
partially to import and partially to relocation of 
weapons . 

2. Russia has a variety of proximity fuzes. If these 
fuzes were introduced into North Vietnam, US losses to 
AAA. would increase. Initial use of proximity fuzing 

in AAA is more likely to occur in the 85 and 100mm wea- 
pons. Since the 57mm AAA proximity fuze is relatively 
new 3 Russia may be reluctant to expose this fuze to com- 
promise by using it in North Vietnam. 

D. (S) SURFACE-TO-AIR MISSILES 

1. Counting probables, the present SAM system (the 
SA-2, S-band) has accounted for nearly 50 aircraft 
shootdowns for over 1,700 missiles fired. The system 
has indirectly degraded the accuracy of US ordnance^ 
delivery and seriously impaired the ability of the United 
States to acquire aerial photography. The Red River 
delta area is protected in depth by missiles. This 
missile envelope over the essential military and logis- 
tics complexes located there, precludes photographic 
coverage of the volume and type that are needed for 
target planning and other intelligence. High flying U-2 
aircraft and photographic drones, which have been providing; 
good intelligence, are particularly wlnerable to the 

SA-2 missile. U-2s have been excluded from certain areas 
heavily defended by SAMs. 

2. At the present time I6I fixed SAM sites are capable 
of accepting SA-2 firing units. These sites are located 
primarily in the Hanoi, Haiphong, Nam Dinh delta area 
and along coastal LOCs to the north and south. In addi- 
tion to fixed sites the SA-2 system can be operated from 
hastily prepared field sites which are difficult to 
detect. A period of four to six hours is required to 
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r. (3) COI^I-tAND Ai-iD COPrTHOL 

1. Conunand and control has enhanced over-all 
performance of the NVK Air Defense System. US aircraft 
are faced with AAA and SAM defenses as soon as they 
penetrate the coast line from the east or enter the 

Red River and delta areas from the west. This indicates 
coordination between radar surveillance and weapons 
systems selection and command. 

2. MIG interceptors operate against US aircraft durine 
cloudy and clear weather and attack in a manner indica- 
tive of radar vectored intercepts. Although there have 
been occasions where MIGs, SAMs, and AAA were used 
simultaneously, this is not the usual case. It is evi- 
dent that there is an element of control exercised wherein 
the air defense subsystems are coordinated in their 
application against US air attacks. Presumably a central 
Air Defense Headquarters is monitoring the air picture 
and directing the use of various air defense weapons 
systems. 

G. (S) SURVIVABILITY 

1. The North Vietnamese suffer from a lack of sufficient 
talent in technical areas. If North Vietnajn chose or 

were forced to maintain its air defense system without 
external materiel and technical support, system effec- 
tiveness would soon be degraded. 

2. On the other hand. North Vietnam is gaining daily 
combat experience in air defense. Early warning radar 
nets are becoming highly effective in detecting and 
tracking hostile targets. 

3. Multiple radar sets provide for survivability in 
attacks and frequency diversification in a Jamming 
environment. The density of varied caliber AAA weapons 
reauces the chances of suppression and provides over- 
lapping envelopes of protection around military targets 
and lines of communication. 

4. Command and control of weapons and other components 
within the air defense system are believed to be exercis'^d 
through a radio system probably capable of variable fre-" 
quency for a measure of protection against jamming. The 
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joii'.-raMf^ri:: . 'Iti'': lAlO i;hrc-a-c makes -1 n':':':r;"fxry Lrj provi'Jo 
CAP aircraft which coulc! ctherv.'ise be u::^^ ("or strike 
sorties. Strike pilots have been forced to jettison 
ordnance due to MIG encounters or indications of hostile 
intent, and pilot attention is distracted during ordnance 
delivery. New construction of fighter bases and airfield 
improvements are underway. Hoa Lac Airfield near Son 
Tay was photographed in March I967 with five MIG-17s 
present, thus the field is ready for at least limited 
fighter operations, Kep shows signs of becoming a pri- 
mary tactical base, and Bai Thuong, near Thanh Hoa, 
could soon be completed. The use of Bai Thuong would 
extend fighter interceptor capability over the southern 
regions of NVN land and off-shore areas and provide 
coverage for Laos and the northern regions of South 
Vietnam. 

2. The NVN inventory of ll4 jet fighters could increase. 
At least 32 MIG 15/17 replacements are now ready at 
Peitun/Yunnani, China. Use of MIG-21 and MIG-17 all 
weather interceptors could increase the night and adverse 
weather intercept capability of the NVN Air Force. 

3. Aircraft of greater capability than the MIG-21 do 
not seem to be required for the defensive role now 
assigned to the NVN Air Force. The poor showing in com- 
bat, thus far, is probably more a factor of pilot tech- 
nique than aircraft capability. The speed and maneuver- 
ability of the MIG-21 above 15,000 feet is comparable 

to the US F-^. The SU-7 FITTER would provide more speed 
and endurance; however, this alone would not give the 
enemy an immediate superiority advantage. Logistic and 
technical problems would increase with the introduction 
of a new generation of fighters, and pilot upgrade 
training would take considerable time. 

4. The ATOLL air-to-air missile (AAM) is a copy of 
the US SIDEWINDER and with proper technique should 
perform comparably. The Russian ALKALI, beam rider, 
AAM presently used in some model MIGs is inferior to the 
US SPARROW. These Soviet missiles may not perform better 
on new Soviet jets since the basic aircraft weapons 
control systems are the same in the newer aircraft. 
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thn; actual passage of aid to Nort^. Vi^^^nam Und^y 
conaitions wherein the northeast rail lines. =:oa^ianes 
and port facilities are relatively immune f ro;^^at^^^^'" 
external support to North Vietnam v;ill Drobablv contlnu- 
t:o De sutiicient to counter increased l^v^'I'^: n'-f- uS 
activity and continue to support the general development 
of the mm. Air Defense System. development 




relatively small geographic area involved does not 
demand radio equipment of large size requiring major 
power equipment. Such a radio system is extremely 
difficult to destroy or render ineffective. 

5. The mobility of the SA-2, and the large number ^ 

of prepared and unprepared locations from which missiles 
can be fired, provides the enemy with a highly flexible, 
effective air defense missile system. 

6. Airfields and jet aircraft are vulnerable to 
attack. However, aircraft revetments, particularly 
c-overed revetments, provide protection for parked air- 
craft. The abundant labor force available could make 
rapid repairs to runway and airfield damage. Unhampered 
resupply of MIGs and logistics support could provide 
the NVN Air Force with a high degree of survivability. 
This would be especially true once the MIGs have been 
properly dispers'ed and protected by sheltered revetments. 

H. (S) FOREIGN SUPPORT 

1. The entire air defense system depends on foreign 
support. The Soviet Union and Communist China play vital 
roles not only in hardware and technical assistance but 
also in providing the means and routes of import. With- 
out this support North Vietnam would be unable to 
adequately maintain or operate the present air defense 
system for a prolonged period. The capability of North 
Vietnam to expetnd and develop its air defense system, 
therefore, is primarily limited by the amount of support 
r.hat the Soviet Union and Communist China are willing to 
invest in the war. 

2. The capability of the Soviet Union to supply hard- 
ware and support material via overland routes to North 
Vietnam is, to an extent, affected by Sino-Soviet rela- 
tions and the ability and desire of North Vietnam to 
"straddle the fence". .China could deny or put obstacles 
in the path using the overland rail route through China. 
In this event, Russia might r\m the risk of a US confron- 
tation on the high seas by shipping all military materiel 
by sea. While the problems of Sino-Soviet relations 
have been reflected in public quarrels over rail ship- 
ments, there is no evidence that they have affected 
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r>(iri( rnj iPf] rate of production designed for cost 
ori'fM'l.ivoneGs could shore up the US position for 
a ]<)iip: war and allow for quicker adaptations to 
weapons system changes. However, in this latter 
case the surge capability would be limited. His- 
torically, new weapons have been more effective 
when their surprise and shock value? have been 
properly exploited. If new weapons are introduced 
in small quantities when large quantities are needed 
the enemy is able to adjust psychologically and to 
develop countermeasures before adequate and decisive 
pressure is placed upon him. 

c. The munitions requirements submitted* by 
CINCPAC are considered valid. They reflect improved 
estimates based on more precise data than was pre- 
viously available. The M-II8 is one exception 
wherein the requirements seem unreallstlcally low. 
They appear to have been developed as a compromise 
between real requirements and allocations under a 
strict rationing program. CINCPAC allocations** are 
based upon the latest asset data available including 
on-hand, in transit, and scheduled production infor- 
mation. More detailed information is available at 
Annex B to Appendix E. 

3. Selected Items 

a. All -Weather Capability 

(1) The need for more capability at night and 
during periods of adverse weather continues to 
grow. An analysis at Annex A to Appendix E, 
indicates that 66 percent more total sorties. 
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CINCPAC 8000 ser OO2133 dated 30 Dec 66 (SECRET) 
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PART III - UNITED STATES 
AIR CAPABILITY IN NORTH VIETNAM 



A. (|'S) WEAPONS SYSTEMS AND MUNITIONS . 

1. General . The major aircraft, equipments, and 
munitions used by US forces in air operations against 
North Vietnam are described in detail in Appendix E. 
This section will discuss a few selected items that 
are recommended for accelerated production and intro- 
duction to combat, or are considered worthy of addi- 
tional study. The present US capability to cope with 
or selectively destroy elements of the NVN Air Defense 
System has been significantly enhanced by the intro- 
duction of new aircraft, weapons, munitions, and 
electronic equipment not previously available. However, 
improvement is needed in the ability to accurately 
locate ajid destroy targets in adverse weather conditions. 
Equipment incorporating the techniques of Low Light 
Level Television (LLLTV) and Forward Looking Infrared 
(FLIR) are needed for detection, recognition, and 
destruction of targets at night. Navigation systems 
should be improved. Ground based radar coverage of 
North Vietnam should be extended. 

2. Requirements 

a. The development of force levels and munitions 
requirements, and the determination of production 
rates necessary to support expenditures and stock 
objectives, is a complex process. Changing tech- 
nology and tactics of enemy and US forces cause many 
US plans to be less than optimum at the time of 
execution. For this reason current rates of expen- 
diture do not necessarily provide an adequate base 
for determining future requirements. 

b. A rapid inventory build-up would provide the 
tactical commander with a volume of munitions that 
he could use to pursue an aggressive campaign. How- 
ever, the cost of carrying such an inventory would 

' be high and there would be the risk of an obsolete 
surplus as a result of tactical or technological 
change. On the other hand, a continuous and 
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as ^ reticulated polyfoam and alternate mechanical 
flight controls, indicate great promise of reducing 
aircraft attrition and/or increasing aircrew recov- 
eries. Such modifications, where feasible, should 
be expedited without delay. 

c. Improv ed Bombing Systems . Circular error of 
probability ((ji!:^; ror non-nuclear ballistic ordnance 
is not as small as desired. Various programs and 
modifications to existing aircraft systems are pro- 
posed to remedy this situation. For example, 
THUNDERSTICK II is a proposed modification to the 
F-105 (with applicability to the A-7D), which should 
improve visual bombing CEPs by a factor of two to 
three. Further, THUNDERSTICK II would improve the 
F-105 all-weather bombing capability by using a 
Loran C/D receiver in conjunction with an improved - 
inertial platform. The Navy has a program with 
Westinghouse, to design an improved air-to-ground 
aiming and bomb release computer and sight system 
for the F-4. Experiments are being conducted with 

a Laser system utilizing the basic principle of beam 
guidance for the ordnance item, and combining Laser 
ranging with LLLTV. The Naval Ordnance Test Station, 
China Lake is testing an IR target acquisition track- 
ing system combined with radar ranging. The total 
effort has resulted in a better understanding of 
the difficulties inherent in the design of an 
extremely accurate weapon delivery system. 

d. SHRIKE/Standard ARM (Air- to -Surf ace Antl- 
Radiatlon Missile ) . Early production models of 
SHRIKE were introduced in Southeast Asia for combat 
evaluation. The measurement of effectiveness was 
difficult to assess because the small warhead ham- 
pered visual verification of hits. There have been 
indications of success as a SAM radar locator and ' 
suppressor; evidenced by enemy changes in tactics. 
SHRIKE is a popular weapon with combat pilots and 
the improved ant i- radiation missile. Standard ARM, 
is eagerly awaited. Standard ARM will include offset 
launches to spoof the enemy, extended range, and a 
superheterodyne receiver to provide increased sen- 
sitivity. The proposed* phase down of SHRIKE pro- 
curement for Southeast Asia from a total of 8,320 



* JCS 17^5/t)13-5 of 7 Mar I967 

J^SEG^ET 

7 III-A 




ET 



resulting in a 20 percent increase in the A-6 
sortie rate, can be obtained by increasing Navy 
A-6 squadron strength from 9 "to 12 aircraft. 
CINCPAC considers that 15 aircraft are desirable 
and may prove to be even more cost effective 
than the^ estimates indicated above. The need 
for improvement in the A-6 weapon system cannot 
be ignored; however, the improvement program 
should not interfere with approval of the pro- 
posed Navy program.* 

(2) The Air Force is currently testing the 
feasibility of using the RB-58, which has a night 
all-weather capability, as a pathfinder and/or 
attack bomber. If the tests are successful, the 
RB-58 could probably be deployed before the end 
of FY 67. The Air Force is also considering a 
proposal to deploy a detachment of six F-lllA 
MK II aircraft in early FY 68. The F-lllA MK II 
is designed for a night and all-weather weapon 
delivery capability and high-speed penetration 
at low altitudes. 

b. Aircraft Survivability . In the design of cur- 
rent ly""opera?tTona!r~air^cra^ insufficient Emphasis 
was placed on survivability in an antiaircraft gun 
environment. Attrition statistics clearly portray 
the vulnerability of US tactical aircraft to small 
arms, automatic weapons and light AAA. The major 
causes of aircraft lost to AAA have been attributed 
to fire and loss of flight controls. The technology 
now exists (See Annex A to Appendix E) to reduce 
these causes. The feasibility and cost effectiveness 
of aircraft modification, or redesign prior to pro- 
duction, should be evaluated. Modifications, such 
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The Joint Chic-fs of Staff* recommend ^^rJ thf.- rt^llovjinp; 
nchodule for Standarci ARM: 

STANDARD ARM Jan 6? Jul 6? Dec 6? CY 67 

Production 0 0 ^0 100 

Desired Expenditure** 0 0 8o*** 90*** 

Forecast Expenditure 0 0 80*** 90*** 

The Joint Chiefs of Staff recommended that a phase 
down of SHRIKE production commence in July I968, 
with a substitution of Standard ARM, Mod 1 and Mod 2 
on a one-for-one basis. The JCS cumulative tactical* 
trade-off reduced the SHRIKE buy by 1,280 missiles: 
replacing them by 620 Mod 1 and 660 Mod 2 Standard 
ARMS (for more precise details see Standard ARM, 
Annex B, Appendix E) . 

e. WALLEYE . (Air-to-Surf ace TV Guided Missile). 
The WALLEYE fias now been employed in North Vietnam 
(seven firing in March I967). The accuracy results 
were impressive (six direct hits and one probable 
hit out of seven fired) and because of previous 
evaluation the level of confidence in the system is 
high. As with any new weapon, production and delivery 
should be expedited as rapidly as possible to fully 
exploit its capabilities before the enemy can develop 
countermeasures. CINCPAC's current estimate of 
requirements is for an expenditure of 60O WALLEYEs 
per month; however, this may be short of actual 
requirements. CINCPAC should review this require- 
ment. In the meantime the Navy should expedite 



- JU5 i7i^i3/bl3-5, dated 7 March I967. 
** The Standard ARM may replace the SHRIKE on a one- 
for-one basis commencing with Mod 1. The JCS paper 
cited above was most specific that the first version 
of Standard ARM (Mod 0) was not considered a suit- 
able substitute for SHRIKE. 
**♦ This is an estimate based on nximbers to be available. 
The JCS paper did not recommend precise expenditures 
by month. However, the implication was that the Mod 0 
version of the Standard ARM should be tested and 
eva^ated as quickly as possible. 
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to 7 040 units by the end of FY 68, with a comparable 
one-to-one substitution of the first 300 ARM missiles, 
is considered a valid initial action. The current 
schedules tabulated below and on the following pages 
for other munitions, are excerpts from CINCPAC 
requirements* and allocations.** Production schedules 
have been obtained from the Assistant Secretary of 
the Navy (I&L)*** and from the Program Managers in 
the Navy and Air Force Systems Commands. Item units 
have been indicated for three separate months (Jan- 
uary, July, and December 19^7) and the calendar year 
totalled to illustrate the difference between desxred 
and forecast expenditures. For example, CINCPAC**** 
shows the following schedule: 



AGM-45 SHRIKE 


Jan 67 


Jul 67 


Dec 67 


CY 6T 


Production 


277 


415 


850 


5,500 


Desired Expenditure 


600 


600 


600 


7,200 


Forecast Expenditure 


265 


350 


355 


3,825 



^ CIKCPAC BOUU ser 003 dated 3 Jan 1967 (SECRET) 

** CINCPAC 8000 ser 002133 dated 30 Dec 1967 (SECRET) 
*** Memorandum by the Assistant Secretary of the Navy 
(I&L), Subject: Air-to-Ground Munitions Production 
Program dated 11 Jan 1967. 
**** CINCPAC Requirements for the SHRIKE are stated in 

Enclosure (1), CH-3, 2 Feb 1967, page 27, to CINCPAC 
8000 Ser 002133, dated 30 Dec 1966. 
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(2) The use of C3U-24 is severely rationed 
due to the short supply. Production will not 
reach the CINCPAC desired expenditure rate of 
8000 bombs per month until about March 1968. 
Present production is 570 per month. Production 
has been accelerated to the maximum rate with 

25 -contractors involved. Following the approval 
of additional funding, it is estimated that it 
will take approximately Ih months lead time 
before monthly production rates can exceed 8,000 
bombs per month. A l6,000 bombs per month pro- 
duction rate could be achieved in approximately 
18 months from date of approval of funds. 

(3) The CINCPAC requirement for 8,000 per 
month does not provide for potential PRACTICE 
NINE requirements or campaigns against MIG air- 
fields. Efforts should be made immediately to 
expand the production and loading facilities for 
CBU-24/29 bombs to cover the increasing require- 
ments. The CBU-29, has a distribution of random 
delay fuze options. Present plans to procure 
one CBU-29 to three CBU-24s, should be continued 
under any expanded program. Current production/ 
expenditure plans are: 

CBU-24 Jan 67 Jul 67 Dec 67 CY 67 

Production 520 2200 7^50 32,64o 

Desired Expenditure 8050 8050 805O 96,600 

Forecast Expenditure 700 1^75 2100 16,550 

g. BLU--3IB (750 lb. Penetration Bomb /Mine with 
FMU-30/B time delay pressure sensing fuze). Future 
increased requirements for this weapon are supported 
by the area denial concepts set forth in this study. 
Possible PRACTICE NINE requirements are being con- 
sidered. CINCPAC requirements are for I50O per month. 
The BLU-31 will replace the MLU-10 on a one-for-one 
basis, l-he present contractor (United States Steel) 
is under contract for only 200 per month. In view 
of the CINCPAC requirement for 1500 per month, either 
a step-up in production by the prime contractor or 
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current production and solnct a second source 
contractor as soon as possible, since the maximum 
capacity (500 items per month*) of the present con- 
tractor (Martin-Orlando) is below the existing 
CINCPAC requirement. Current delays in WALLEYE 
production *are due mainly to the inability of a 
subcontractor to mass produce a gyro, even though 
they had successfully supplied it previously m 
small quantities to the Navy Avionics Facility, 
Indianapolis (NAFI). By the time production pro- 
blems have been solved the second source contractor 
could be ready to produce, thereby allowing a moro 
rapid build-up to meet an urgent requirement. Cur- 
rent schedules are: 

WALLEYE Jan 67 Jul 6? Dec 6? CY 6? 

Production 
Desired Expenditure 
Forecast Expenditure 

f . CBU-2V29 . (Area Anti-Personnel/^ateriel 
Cluster Bomb} 

(1) According to pilot reports the CBU-24 has 
resulted in a significant reduction in flak 
activity around heavily defended targets. An 
analysis of tactical aircraft attrition, con- 
tained at Appendix H, indicates a marked decrease 
in aircraft loss rates after introduction of the 
QRC-160 and CBU-24. Since these equipments -were 
introduced almost simultaneously into the Air 
Force inventory in Southeast Asia, it is difficult 
to quantify the exact percent reduction attributable 
to the CBU-24. However, the current introduction 
of CBU-24 into Navy inventory may provide addi- 
tional data on the effectiveness of this weapon 
for flak suppression. 



16 


130 


500 


2800 


200 


600 


600 


^800 


0 


221 


^3 


2408 



* Air Ammunition D irectorate OASD (I&L) 30 Dec 1966 
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FY 68. In view of possible increased expenditure 
requiremBnts in support of the mining conceDts set 
forth in this study and PRACTICE NINE, the forecast 
expenditures of this weapon should also be subjected 
to more thorough analysis. 

k. Destructor MK-36 (Bomb/Fuze Modification). In 
August 19bfo, a development effort was initiated to 
provide a weapon with mine-like characteristics, ^he 
basic weapon chosen was the MK-82 with SNAKEYE fins; 
both of which are in ample supply. Procurement was 
authorized for 42,375 MK-36 destructor kits for mod- 
ification of the MK-82, CINCPAC* established a 
requirement for 5OOO tinits per month commencing with 
mid-summer I967. Furthermore, CINCPAC has stated 
that this requirement may be increased by a substan- 
tial amount. Current production plans call for only 
3600 per month after August I967; therefore an 
increase in production should be negotiated immediately. 
Schedules are as follows: . 



DESTRUCTOR MK-36 


Jan 67 


Jul 67 


Dec 67 


CY 67 


Production 


0 


2150 


3600 


21550 


Desired expenditure 0 • 


5000 


5000 


30000 


Forecast expenditure** 0 


1200 


3000 


12600 


MK-82 


Jan 67 


Jul 67 


Dec 67 


CY 67 


Production 


140,000 


140,000 


140,000 


" 1,630,000 


Desired expend- 
iture 


92,909 


96,774 


97,155 


1,145,133 


Forecast expend- 
iture 


92,206 


114,054 


114,435 


1,^3,949 



* CINCPAC msg I^^^OSl^Z Mar I967 
** NIGHT SONG Study Group estimate 
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the selection of a second or even third source 
r,hould be authorized as soon as possible. Schedules 
are as follows: 



BLU-31 Jan 6? Jul 6? Dec 67 CY 6? 

Production 0 200 200 2000 

Desired Expenditure 1500 1500 1500 I80OO 

' Forecast Expenditure 200* 200 200 1200 

h. BLU-34B (3000 lb. demolition bomb). The US Air 
Force has stated a requirement for a 3000 lb bomb. 
' The OSD has indicated that the BLU-3^ will be approved 
if it is compatible with Navy tactical aircraft in 
addition to Air Force aircraft. Navy qualification 
is expected to take a year to complete. The current 
estimate is that first delivery will be in September 
1969 with a production rate of 5,000 to 12,000 per 
year. Pending production of the BLU-3^> existing 
MII8 stocks (5,694 as of March 1967) will be rationed. 
Scheduled expenditures are as follows: 

nLU-34/Mll8 Jan 67 Jul 67 Dec 67 CY 67 

Production 0 0 0 0 



Desired Expenditure Unknown at this time 

Forecast Expenditure 268 242 2l6 2892 

i- BLU-42 (Anti- Personnel Mine with Trip Wire 
Fuze). The BLU-42 is scheduled for combat deploy- 
ment in February I968. The procurement program calls 
for 600 CBU-3VA (5^0 BLU-42/B mines per CBU) in 
FY 67, and 2,400 CBU-34/Afe in FY 68. In view of 
possible increased requirements in support of the 
mining concepts set forth in this study and PRACTICE 
NIKE, the forecast expenditures of this weapon should 
be subjected to more thorough analysis. 

J. BLU-45 (Anti-Vehicle Land Mine). The BLU-45 
is scheduled for combat deployment in July I968. The 
procurement program calls for 1,100 CBU-33/A (30 BLU- 
45/B mines per CBU) in FY 67 and 1,400 CBU-33/A's in 
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systems. All systems now in" use depend upon a 
cooperative target. If no signal is received unnn 
interrogatxon, the target transponder may t« 
inoperative because of pilot selection or b«ca-«=:' 
of a malfunction. The target must then be rec "Mas- 
sif ied as unknown and Investigated further: pro- 
bably relying upon visual identification. '* 

(2) The lack of a reliable electronic positive 
identification system imposes a limitation on the 
tiring range of both air-to-air and surface-to-air 

air-to-air missiles, a visual iden- 
tification pass must be conducted inside the 
maximum firing range of the missile. This results 
in a loss of the element of surprise and firings 
at least efficient ranges. To correct this 
deficiency, one of the most promising programs 
currently funded is TRISAT. This system uses a 
spectral analysis technique to detect and classify 
the modulations present on the radar signal return- 
ing from a specific target. These modulations 
are due to machinery vibrations, airframe vibrations, 
and frequency distortions caused by the rotating 
engine blades. The present state of development in 
receiver systems and computers indicates that 
successful development of this system is possible. 
A feasibility demonstration will be completed 
within the next 90 days. Another possibility may 
exist m. the exploitation of optical and electro- 
optical techniques. These systems are limited to 
day VFR operations. However, a review of the 
engagements that have taken place indicates that 
a day VFR system slaved to the air intercept radar 
and capable of operation out to a range of 10 to 
20 miles would be useful. Such systems are being 
examined and could probably be made available 
within three years. Other techniques are under 
development which employ such devices as stable 
clocks and time differential systems; however, they 
will be friendly only" systems which require an 
operational transponder. 
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1 . TAI.OS ARM (Surf ace -to -Surface Ant i- radiation 
Missile) . This program offers a realistic input 
to tlie suppression and/or destruction of the NTO 
Air Defense System. There is no production auth- 
orized at this time, and the first unit cannot be 
: delivered sooner than six months after program 
- approval. A decision should be made as soon as 
' possible to proceed with at least limited production. 

m. Munition Dispensers . The Tactical Fighter 
Dispenser Munitions j^WEM") is presently designed for 
level flight delivery from relatively low altitude. 
Although this delivery mode is satisfactory in 
lightly defended areas, it Is not desirable in 
high threat areas. Delivery from a higher altitude 
results in an vmacceptable dispersion of weapons. 
Consideration should be given to developing a 
cluster package similar to the SUU-30/B used with the 
CBU-24, but compatible with weapons now used with 
' the TFDM, 

n. Low Light Level Television Systems (LLLTV) . 
There are at least four different flyable versions 
of LLLTV, There are some speed restrictions on the 
present systems (In the neighborhood of 300 KIAS) 
because vibrations induced at higher speeds causes 
a loss of picture clarity. The equipment is heavy 
(about 600 to 700 pounds) and uses an external ord- 
nance stores station. Considering the annual average 
weather in Southeast Asia and reducing the usable 
moonlight time appropriately, LLLTV could result in 
a 20 to 25 percent increase in available time for 
visual weapon delivery. LLLTV can be installed in 
almost all US tactical aircraft. Action should be 
taken to equip a limited number of selected aircraft 
for combat evaluation. 

o. Identification, Friend or Foe (IFF) 

(1) Positive identification of airborne tar- 
gets is one of the most pressing problems in air 
warfare today. Systems capable of interrogating 
friendly airborne targets have recently been 
installed in F-h aircraft deployed to Southeast 
Asia. Other aircraft and certain surface units 
can also Interrogate the enemy SRO-2 ajid cross-up 
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direction for evasive action. The follow-on RHAV: 
system will also provide an accuracy of -1- 
in the homing mode. The ability to' exten'J ^ 
RHAW system to perform against Pan L-ba-id r>\^l^- 
(SPOON REST and FLAT FACE radars) is also being, 
pursued. The two shortcomings, principally range 
to target and accurate frequency selectivity 
(+5 mcs), will not be resolved by the follow-on 
system. Quick Reaction Capability contract studies 
and in-house experimentation, (e. g. , re-reflection 
and bearing cotangent rate) have not provided a 
reliable and accurate means of determining range 
to target for RHAW systems. It should be noted 
that the inverse LORAN technique (TOA) has not 
been exploited in the RHAW field. 

q. Emitter Location 

(1) Tactical ELINT and passive electronic 
countermeasures (PECM) collection in the NVW 
environment is accomplished on an extremely 
limited basis. COMMANDO LANCE, EIG EYE, BIG 
LOOK, EB-66C, EA-3B, EA-IF, EA-6A, and EF-lOB 

• aircraft are used to provide MIG and/or SAM 
warning in suppor'c of strike operations over 
North Vietnam. The RA-5C, RB-47, EA-6A, EF-lOB, 
TROJAN HORSE, and BLUE SPRINGS aircraft are con- 
figured for ELINT and/or COMINT collection. With 
the exception of BIG EYE, each of the aircraft 
listed above has a capability for ELINT and/or 
COMINT collection. The collective resources of 
these aircraft are capable of conducting inter- 
ception, location, and recording of the emitt'=^rs 
associated with NVN defense. 

(2) Improvements are needed in the capability 
to locate these emitters accurately. The spatial 
degree of change between direction bearings 
required to obtain an accurate radar location is 
dependent upon: (a) the ground speed of the 
collector aircraft; (b) the duration of signal 
emission; (c) the ability to correlate bearings 
emanating from the same source; (d) receiver 
sensitivity and selectivity; and (e) calibration 
and stable cross over of direction finding antenna 
patterns. None of the collector aircraft have 
the capability singly to bring together all five 
major elements. 

SECRET 
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p. Radar Homing and Warning System (RHAW) 



(1) Deployed RHAW systems in strike and attack 
aircraft pennit automatic detection and instan- 
taneous display of the direction and relative 

: distance (by signal strength only) to pre-selected 
threat radars which operate in L, S, C, or X-band 
regions of the spectrum; throughout 360° in Air 
Force aircraft and 120^ of the forward hemisphere 
in Navy aircraft. The APR-30 now in development 
will extend coverage to 360^ for Navy aircraft. 
Operational tests in Southeast Asia of RHAW 
ancillary equipment (SEE-SAM) have resulted in 
modifications which allow the pilot to know 
whether or not he is the actual target when flying 
in formation in a multiple SAM environment. These 
modifications will preclude unnecessary evasive 
maneuvers, deviations from course, or maneuvers 
at lower altitudes where ground fire Is hazardous. 
RHAW systems In Southeast Asia have four serious 
limitations : 

(a) the 120° coverage for Navy aircraft; 

(b) the Inability to present an accurate 
range to the target radar; 

(c) receiver techniques preclude frequency 
selectivity as an accurate and reliable para- 
meter for effectively resolving, in the warning 
mode, one specific radar located within a high 
density of similar types; and 

(d) Navy systems do not Incorporate the 
ancillary SEE-SAM equipment to allow the pilot, 
when flying in formation within a SAM environ- 
ment, to know whether or not he Is the specific 
target . 

(2) Follow-on SEE-SAM systems will Include a 
quick reference display to the pilot whose aircraft 
is in the center line of the main beam of the S 

or C-band guidance radar. The unit will relate 
the strike aircraft's actual position in relation 
to the main beam, thus indicating a positive 
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a multi-Channel automatic tape" recorder '^but 
for li^"' ^^ailable aboard thp'carriPr 

processed, ana?yzet''a^d btt^inglTiotteJ b'^' 
special computer aboard the airfrJt ^ -^^ ^ 

rue RB-47 which normally Derform«! or^=^i< • •'• 
month near North Vietna^ ?equ°™I Its ?ntf^?- ^ 
data to be processed in Jap2^ The basic li^ft«" 
tion in ground processing is the f ? lunita- 

lack of a single central niL ^ ""® "^^^^^ 
timely corre^ftion ^i^alysis 

and^Jl^e^.^^"^h4v^^"^^^^^°^' ^^^^^N HORSE, 

(5) The collection of perishable in+^nn 
is aggravated by ^a^ thP mr;^^ i ?f intelligence 

(r\ ^^lU^V "P^^al operation of equipment- 
(i; limited signal handllns eanadt^ J^^^ 2^' ■ 
borne receiver and operatof • r?? ^^"^ 
airbome signal ana?yler-7h/!2suf??.?°"f""^"8 
foTs^p1i=rr^?^' (i) iniukcient'con^cfo?; 
J«iodT(})'in2uf??S !^J^?-g5°"t any It'lZr 

able su^o?t strike with slS/S?rP'^''"°™^ ^^^i^- 
well as Dure fttwt ^^M/MIG warnmas as 

accompLIh learch of ihf^ ^^'^ inability to 

quency of thl ^ ^adarl-^d'"^?^^''**^"^ 

aelay between Ttul^llk c^^lic^^ioTI^d";?oc^^^ng. 
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(a) The BIG LOOK, EA-3B and EP-66C cannot 
attain the ground speed to cover the required 
spatial degree change when restricted to 

orbit patterns and when SAM signals are emitting 
for 15, 30, 60, or 120 seconds. This situation 
is aggravated by the time consumed to manually 
operate airborne intercept receivers and 
attempt to synchronize BRIGAND with the ground 
radar antenna rotation, while attempting cross 
identification between three airborne receivers. 
Correlation of bearings also requires accurate 
signal analysis of each radar finger print 
(e.g., PRF, FW, Sweep Rate). The concentration 
and time consumed by the electronics warfare 
operators to achieve these necessary objectives 
precludes accomplishing more than recognition 
and location of SAM signals in order to fulfill 
their primary mission of SAM warning. The 
remainder of the ELINT information is collected 
on wire or tape recorder for later analysis. 

(b) For the EB-66C, the actual time devoted 
on station to intercept and locate the NVN air 
defenses in Route Package VIB is negligible. 

In order to resolve a family of direction bear- 
ings within the proximity of the target area — 
considering the EB-66C orbit distance (40 nm) 
as well as its ground speed — a trade-off must 
be. made. The aircraft can obtain a 5-15 nm CEP 
location of the SAM or any other target radar 
after a 6-10 minute extended orbit leg, but for 
the same period of time it would not be able to 
utilize its S-band jammers to counter the SAM 
threat , 

(c) With the exception of the type and 
nxamber of j supers, the EA-3B performance arid 
PECM configuration is basically the same ajj 
the EB-66C. Therefore, approximately the same 
orbit extension is required to obtain locaijion 
accuracies of 5-15 nm, providing the signal 
remains up for 6 to 10 minutes. 
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(3) Both equipmnntp have' provided r.ood protection 
to tVic strike forces. QRC-lSo-l/ALQ-71 resources in 
Southeas'c Asia do not permit installation in all Air 
Force strike aircraft. In addition, to accomplish 
the much needed installation of the ALQ-51 in the 
F-^B, aircraft provisions, beyond those currently 

in effect, must be made to set up modification 
lines. This may require a temporary reduction in 
F-4b aircraft available for combat assignment. 

(4) The possibility always exists that eith.er 
C-band or X-band SAM systems, or both, could be 
deployed to North Vietnam and could include IR 
homing. Deployed active ECM systems are capable 
of countering only S-band SAM and AAA radars. New 
antennas are needed, with a unique type of polari- 
zation, IR detectors, and IR countermeasures . An 
urgent requirement exists to expedite the follow- 
ing programs in order to properly protect US forces 
as further advanced enemy tactics and technologies 
emerge: 

(a) The QRC-I6O-8 pod (S and C-band): to 
provide higher power (300 watts in the pulsed 
noise mode) and wider frequency coverage. 

(b) The ALQ-81/100 (S and C-band): which 
will provide deception jsunming. 

(c) The QRC-335: a deception repeater and 
fuze jammer, to counter SAM and AAA radars and 
missile fuzing. 

(d) The QRC-314: a missile fuze Jammer to 
predetonate the GUIDELINE fuze (this jammer is 
presently in the test phase of development). 

(e) A development effort now underway to 
modify present X-band pod equipment to counter 
the X-band SA-3 radar. 

s , Active Electronic Countermeasures 

(1) Stand-off active ECM support provides pro- 
tection of the strike force; using either modulated 
noise, as in the case of the EB-65B (23 jammers 
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(6) Tactical ELINT/COMINT collection in the 
rr/N defense environment is not timely, accurate, 
or adequately representative of the actual 
qualitative or quantitative NVN radar posture. 
Thus perishable SIGINT data is not available to 
tactical conmianders for daily operational plan- 
ning and/or to crews for daily pre-mission briief- 
ing and formulation of a meaningful enemy order 
of battle, 

(7) With approval of funding and authorization 
to expedite exist:-ng programs, a major improve- 
ment in PECM systems can be made. A capability 
for real time transmission of emitter location 
and type can be incorporated in PECM/ELINT/COMINT 
aircraft of both Services. Direction finding tech- 
niques, such as interferometer and phase comparison 
and high rate of signal recognition will permit 
tactical forces to handle typical air defense 
environments. Superheterodyne digital tuned 
receivers, pulse deinterleaving networks and 

PRF discriminators/counters, will enhance the accuracy 
of signal analysis. Follow-on programs must 
include the acquisition of sufficient passive ECM 
platforms to provide adequate sorties for complete 
geographical coverage of the ground radar environ- 
ment and effective support of tactical strike 
forces, around the clock. The incorporation of 
accurate and world-wide LORAN D and TOA will pro- 
vide the degree of navigation accuracy required 
for resolving radar locations within 500 feet. 

r. Self -Protection 

(1) QRC-l60(A)-l/ALQ-71 consist of ^-75 watt 
voltage tuned magnetrons housed in a pod configura- 
tion. This equipment, which Incorporates modulated 
noise jamming techniques, operates in S-band 
against the AAA and SAM radars. The QRC-150-2 
pods are also employed In limited numbers to 
counter the X-band air intercept threat. 

(2) The ALQ-51 is an internally mounted decep- 
tion repeater. The deception techniques employed, 
provide protection for single aircraft against S-band 
counter-air missile and fire control radars. 
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jettison of stores, and Russian technical intelligence 
available to North Vietnam, the following electronic 
warfare equipments are presumed to have been compro- 
mised; 

(1) RHAW APR-23/2V25/26 and 

(2) Passive Receivers APR-9/14, ALQ-61, and 
ER-133 

(3) Active Transmitters ALT -6b/1 3/15/16, ALQ-^l, 
QRC-160 ' ■ 

This information emphasizes the need for self-dest rucr 
systems in all future electronic warfare equipments 
and those not yet deployed or operating over hostile 
territory. 

B. (TS) TACTICS 

1. General 

a. Since the beginning of US air operations over 
North Vietnam, US- air tactics have been evaluated 
and modified to achieve what, in the light of exper- 
ience and available data, appeared to afford best 
strike effectiveness emd least aircraft/aircrew 
attrition. For example, in the beginning reliance 
was placed upon low level rocket and strafing attacks 
for flak suppression and destruction of soft targets. 
Multiple passes at the target were often made. To 
reduce the loss rates experienced when operating at 
low levels within the lethal range of light AAA and 
automatic weapons, strike forces raised minimtim 
operating altitudes and limited the number of attack 
runs on targets, 

b. As the MIG threat increased. MIG CAP and escort 
of strike forces became necessary. Also, the intro- 
duction of the SAM missile created a requirement for 
the installation of radar homing and warning (RHAW) 
equipment in strike aircraft for SAM warning; the 
organization of IRON HAND operations to attack SAM 
sites; and the restriction of operations within SAM 
defended areas to VFR conditions. VJith the introduc- 
tion of the QRC-160 noise jammer and the ALQ-51 
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ppjr aircraft), or deception/noise jamming by the 
EA-6A. The EA-IF and EF-lOB are configured with 
noise Jammers also. Each of these aircraft has 
a capability to counter radars operating in P, S, 
and X-band and also dispense chaff. 

(2) Insufficient numbers of EB-66B aircraft 
preclude releasing the EB-66C for tactical passive 
ECM collection in the target area. The EB-66B is 
not currently configured for in-flight changing 

of jammer frequencies in the event the ground 
radar defenses intentionally or unintentionally 
shift operating frequency. The EA-IF and EF-lOB 
are restricted to providing ECM support within 
route packages where ground environment is com- 
patible with the aircrafts* limited ECM capa- 
bility. Limited resources of ECM equipments and 
the absence of manual or electronic control of 
directional antennas limit active ECM effective- 
ness. In the event the C-band SA-2 or the X-band 
SAM 3 system is introduced in North Vietnam, the 
major US limitation would be the availability of C 
and X-band active ECM equipments. 

(3) The number of NVW radars has grown over the 
past three years to the point that US resources 

of active ECM equipment and stand-off ECM aircraft 
are incapable of screening a leirge strike force 
in Route Package VI. The present method of look- 
through in the EB-66C prevents extended periods of 
surveying the spectrum for holes in jamming or 
obtaining bearings for accurate radar location. 
A development effort is now underway to provide 
a stand-off jammer operating in S and C-bands, 
which will produce about 30 kilowatts/MHz of jam- 
ming power to counter the S-band SA-2 systems. 
This would adequately screen a strike force in a 
rectangular area 80 by 30 nautical miles. An 
advanced tactical electronic warfare system 
(ATEWS), now under study, will be composed of jam- 
mers and passive receivers will counter the entire 
radar threat spectrum from early warning to term- 
inal guidance radars. 

t. Compromise of Electronic Warfare Systems . Based 
on actual shoot -downs, crews captured, inadvertent 
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d. Munitions Availability and Effectiveness . Efforts 
to neutralize the enemy air defense system have "been 
handicapped because the munitions which are most effec- 
tive in destroying AAA, automatic weapons^ SA-2 bat- 
talions, and radars are scarce and because we have had 
difficulty in accurately locating these defenses. The 
density of automatic weapons and light AAA dictates 
weapons ' delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the use of ECM, RHAW, and IRON 
HAND support have allowed the strike force to operate 
in high threat areas with minimal losses from missiles. 
(See Appendix H. ) 

e. Constraints . Some tactics have been shaped by 
restrictions against attacking MIGs on airfields, strik- 
ing military installations In populated areas, and flying 
in the Chinese buffer zone. CAP has been increased to 
cope with the MIG threat. Restrictions against attack- 
ing targets in populated areas has resulted in by-passing 
some key elements of the NVN air defense and LOG systems 
(POL storage, port facilities, SAM support facilities, 
command and control centers, bridges, etc.). In essence 
these restraints have diluted the effectiveness of US 
tactical air power and have tended to chajinel US air 
operations into general patterns which the enemy can 
more easily anticipate. 

3, Current Tactic s--Related to Defenses and Mission . The 
following is a general discussion of tactics now employed 
by USN/USAF aircreift, categorized by mission and related to 
how each is affected, by the NVN Air Defense System: 

a. Lightly Defended Targets Outside of Missile 
EnvelopeT When striking lightly defended targets, 
penetrations are normally at best cruise altitude 
(above 15,000'). When over these targets, bombing, 
rocket, and strafing runs may be carried to low release 
and firing altitudes (below 4500') to improve delivery 
accuracy. Multiple runs can be made. 

b. Heavily Defended Targets Outside of Missile 
Envelope . Tactics employed against heavily defended 
targets have been more restrictive. Weapons delivery 
is limited primarily to steep dives (40*^ - 60°) with 

a release altitude that permits the aircraft to bottom 
out above the most effective range of automatic wea- 
pons and light AAA. Normally, only one pass is made. 
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deception repeater, operating altitudes within SAM 
areas have been raised. 



c. Other contributions to changes in tactics have 
been made through the introduction of the A-6a air- 
craft and the MSQ-77 ground radar control system 

■ for nigh" and all-weather operations. 

d. There are no significant differences in the 
basic tactical concepts of units of the 7th FLT and 
7th AF. Most of the differences which exist are 
those of basing, and routes and distances to targets. 

2. Factors Shaping Tactical Operations . The continuing 
evolution of the enemy air defense system has been the 
primary factor in determining US air tactics. However, 
the following factors, some within our control, also 
have been important in shaping tactical operations: 

a. Capabilities of US Tactical and Support Forces . 
. With the exception of shortcomings in night and all- 

weather capabilities, US tactical aircraft and crews 
have been capable of completing assigned tasks. 
Though not the only degrading factor, the gradual 
build-up of forces prevented the use of sufficient 
mass to overwhelm enemy air defenses at the outset, 
coincidental with the destruction of assigned tar- 
gets. 

b. Electronic Count ermeasures . The limited avail- 
ability of ECM support alrcral't euid ECM equipment 
for strike aircraft has restricted operations in 

the high threat areas. The masking provided by 
mo\mtainous terrain in some areas of North Vietnam 
has limited the effectiveness of ECM. 

c. Weather Minimums . The combination of SAMs, 
AAA, automatic weapons and MIGs has caused the 
establishment of minimum weather requirements of ten 
thousand feet ceiling and five miles visibility in 
SAM defended areas* over North Vifetnam. 
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Fighter escort is provided for support aircral't 
(ECM, ELINT, and recce) as required. Visual identi- 
fication is required before opening fire, therefore 
tactics have been of the day visual fighter type ' 
Although the MIG kill ratio has been favorable and 
the MIGs have been a relatively minor threat to date, 
they have been responsible for complicating the pro- 
blems created by enemy air defenses; by the require- 
ment for support and CAP/escort aircraft, and by 
causing mission aborts (ordnance jettisoning) by US 
aircraft prior to reaching targets. 

g. Armed Reconnaissance . The majority of attack 
sortxes iiown over worth Vietnam have been armed 
reconnaissance; 

(1) Armed reconnaissance missions are flown at 
altitudes between 3000 and 5000 feet above ground 
level, during, daylight hours; as the best com- 
promise between an acceptable degree of " protection 
against automatic weapons and light AAA, and accep- 
table visual target acquisition. In heavily 
defended areas, single-pass attacks using varied 
run-in headings are employed. In lightly defended 
areas, multiple passes may be made to increase 

the probability of target destruction, 

(2) Night armed reconnaissance attacks are con- 
ducted primarily by A-4, F-4. and A-6 aircraft. 
For effective attack, the A-4 and F-4 require 
visual acquisition and flare illumination of 
targets. The A-6 is an all-weather weapons system 
which does not require visual reference to targets 
which present a good radar return. 

(3) Efforts have been made to improve the effec* 
tlveness of the night armed recce program by intro- 
ducing the acquisition/control/attack concept. 
Either an Army Mohawk, equipped with Moving Target 
Indicator (MTI) side looking radar or a Navy RA-^b 
equipped with infrared sensors is used for initial 
target acquisition. 
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c. Targets Within Missile Envelope . Tactics for 
those targets which are within the SAM envelope are 
essentially the same as for heavily defended targets. 
The majority of units pentstrate above 9? 000' in 
order to remain above the effective range of auto- 
matic weapons and light AAA. More support aircraft 
are required for strikes penetrating the missile 
envelope, especially those attacking targets located 

' north of the 20th parallel where MIGs are located. 
; These additional aircraft are utilized for flak sup- 
j pression, electronic warfare, escort, CAP, IRON HAND, 
and search and rescue (SAR) support. 

d. Flak Suppression . In the early months of the 
war flak suppression was a costly venture in terms 
of results achieved. For this reason it was reduced 
to a minimum. With the advent of CBU-24 and large 
VT-fuzed low drag bombs, employment of flak suppressors 
increased. These \4eapons provide good area coverage 
and permit higher weapon release altitudes. Some 
aircrews interviewed stated that since flak suppres- 
sion has Increased AAA gunners appear to be less 
aggressive. 

e. Antl-SAM (J^RON HAND) Tactics . Current antl-SAM 
tactics employ the SHRIKE missile system in aircraft 
which precede or accompany strike aircrai't to the 
target area. When a SAM radar Is detected by RHAW 
equipment, the pilot flies a course toward the radar 
until it is acquired visually or on the SHRIKE mis- 
sile system. Tactics vary, depending on the location 
of the target, enroute and target terrain, density 

of radar activity, operational activity and tech- 
niques of the target radar, and SAM evasion actions 
required. SAM mobility, camouflage, and emission 
control techniques make it a difficult system to 
attack. The inability to accurately measure the 
range to enemy radars causes some out-of-range 
. SHRIKE firings. 

f . Anti-MIG Tactics . The force which provides 
counter-air consists primarily of Air Force F-^C 
and Navy F-4B/F-8 aircraft. The fighters perform 
close escort or are positioned between the known or 
suspected enemy threat and friendly air operations. 
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(3) Due to their limited maneuverability^ which 
precludes optimum SAM evasion tactics, all tactical 
ECM aircraft except the Marine EA-6A stay outsifio 
of known missile envelopes when possible, 

(4) There is a valid requirement for tactical 
aircraft to posser^s defensive ECM capabilities 
adequate to countt^r the enemy electronic defense 
environment; particularly SAM and AAA radars. For 
this purpose, 7th FLT attack and reconnaissance 
aircraft employ the ALQ-51 deception repeater and 
7th AF tactical aircraft use QRC-I60 noise jammers. 
Additionally, Marine EA-6A aircraft can be employed 
in formation with strike aircraft to provide close- 
in tactical jamming. 

j. Search and Rescue 

(1) The Commander 7th AF is responsible for 
SAR coordination in the Southeast Asia area of 
operations and exercises operational control of 
all US Air Force SAR forces. CTF-77 exercises 
operational control of US Navy SAR forces. (See 
Appendix G. ) 

(2) US Navy SAR forces are comprised primarily 
of UH-2A/B and SH-3 helos, A-1 RESCAP and two DD/ 
DLGs located at northern and southern SAR stations. 
Navy rescue operations are conducted mainly in 

the Tonkin Gulf and coastal areas of North Vietnam. 

(3) US Air Force SAR forces are comprised of 
HH-3E and HH-43B/F helos, UH/SA-I6, HC-I3OP, and A-1 
RESCAP aircraft. US Air Force SAR operations are 
conducted over all land areas, plus HU-I6 support 

in the Tonkin Gulf. 

(4) Navy Operating Procedures 

(a) One UH-2A/B helo is embarked in each 
SAR DD/DLG. These helicopters are armed, 

equipped with self- sealing fuel cells and armor 
plate and are on alert status 2h hours a day. 
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: h. Tactical Reconnaissance , No significant 
differences exist in the basic concept of tactics 
by the tactical reconnaissance forces of the 7th 
FLT and 7th AF. Specific differences which do exist 
are due to approaches from land versus sea bases, 
terrain, weather encountered, and varjrLng sensor 
capabilities. It Is 7th FLT policy that tactical 
reconnaissance aircraft be escorted. The escort, 
normally a single fighter, is for Search and Rescue 
(SAR) assistance and warning against AAA threats. 
Under existing 7th AF policy, tactical reconnaissance 
missions in lightly defended areas arcf flown by 
single aircraft and escort is provided only when 
warranted by target defenses and/or MIG threat, 

i. Electronic Warfare . There are no significant 
differences in the basic service concepts for require- 
ments and utilization of electronic warfare support 
forces for either passive ECM or active ECM. Several 
types of aircraft are en^loyed, with variations 
in ECM capabilities. 

(1) The active ECM aircraft (EB-66, EF-10, 
EA-oA, and EA-IF) provide stand-off jamming in 
support of attack/reconnaissemce forces. The 
basic tactic is to fly an orbit/pattern along 
the flight path of the strike forces, forcing 
enemy defense radars to look into the active ECM 
aircraft's jamming pattern to acquire targets. 
The EA-6A can provide stand-off Jamming or accom- 
pany strike aircraft on the mission. 

(2) The Navy and Air Force are provided passive 
ECM support by EC- 121 type (BIG LOOK) aircraft on 
station over the Gulf of Tonkin. These aircraft 
provide SAM and MIG alerts to tactical aircraft. 
Passive ECM aircraft (EB-66C, EA-3B, EA-6A, and 
EF-lOB) are configured to perform electronic recon- 
naissance and surveillance missions over prescribed 
routes for the purpose of monitoring and updating 
the electronic order of battle. 
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(3) SAR operations have been degraded by the 
following equipment and environmental factors: 

(a) The limited range and endurance cf 
present rescue vehicles (HH-3/SH-3) restricts 
the area which can be covered. 

(b) The slow speed of the rescue helicop- 
ters results in excessive reaction time from 
notification to pickup, reducing probability 
of recovery. 

(c) Available helos are vulnerable to 
enemy groundfire due to the low altitude and 
slow speed inherent in SAR operations. The 
requirement to hover for pickup increases the 
hazard. 

(d) Night recovery capability is limited 
due to difficulty in: 



(9) Future SAR operations will be enhanced 
through better self -protection, extended range, 
and higher speed for the helicopter. Three 
M-60 miniguns are being installed in all HH-3Es. 
The HH-53B, with 50 knot higher airspeed and self- 
protection armament will be added to the inventory 
in early FY 68, Both HH-3Es and HH-53Bs will be 
capable of air refueling from the HC-13OP. 

(10) Development programs are underway to adapt 
Low Light Level Television and/or Forward Looking 
Infrared sensors to rescue vehicles to improve 
the night rescue capability. 

^. Effect of Tactics on Attrition 

a. In reviewing US tactics against the NVN Air 
Defense System, an analysis of US aircraft losses 
was made. To select some conunon base for analytic 



1. low level navigation and terrain 
avoidance; and 



2, locating downed airmen during hours 
of darkness. 
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(b) Embarked on one of the three YANKEE 
STATION CVAs is a three plane SH-3A helicopter 
detachment. The SH-3A is armed, equipped with 
self-sealing tanks and armor plate, and is 
the primary Navy rescue vehicle used over 
North Vietnam. One SH-3A is airborne at all 
times during daylight hours; escorted by A-1 
RESCAP. During the hours of darkness, both 
the SH-3A and A- Is are held in a ready alert 
status aboard the CVA. 

(5) Air Force Operating Procedures . SAR support 
aircraft are normally airborne whenever air opera- 
tions are being conducted over North Vietnam. Pre- 
designated orbit areas are established for the 
HC-I3OPS and HU-l6s over Laos and the Gulf of 
Tonkin; these areas being dictated by target 
location. The HH-3Es normally stage into advanced 
operating bases in Laos and are committed to five 
minute ground alert or to airborne alert in per- 
missive areas. In addition to the normal rescue 
vehicles, RESCAP aircraft (A-lEs) are placed on 
alert status at Udom. 

(6) When an aircraft is shot down, the initial 
SAR effort is normally accomplished by the accom- 
panying strike/CAP aircraft. This consists of 
locating the downed airman and directing SAR forces 
to the rescue area. Upon notification, SAR alert 
forces are scrambled, if not already airborne, and 
directed to the rescue area. 

(7) The success of the rescue effort is dependen 
to a large degree, on the intensity of enemy defen- 
ses and the proximity to population centers. Al- 
though RESCAP and escort aircraft carrying ordnance 
are usually available to suppress groundfire, the 
size and slow speed of rescue aircraft, along with 
the inherent requirement for low and slow flight, 
make the rescue aircraft vulnerable to enemy fire. 
Rescue efforts are virtually prohibited in the 
heavily defended and densely populated areas of 
Route Package VT. 
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d. The Navy has had most of its aircraft equipD^d 
with ALQ-51 throughout the periods compared, but has 
not yet commenced use of CBU-24. Navy losses hav'=^ 
been relatively low throughout the period and hav^' 
decreased somewhat but not significantly- -whereas 
Air Force over-all losses, which were relatively 
high, have decreased very significantly. Target 
selection, tactics, and weather are recognized as 
influencing factors. Taking all this into considera- 
tion, the Air Force drop in attrition is noteworthy 
Navy attrition has been: 

NAVY LOSSES PER THOUSANL ATTACK SORTIES 

„^ . ^ , ^ „ rr ^ Change Confidence 

Route Package Apr-Sep 66 Qct«Feb 6? Factor Level 

II - III 2.3 1.5 Down 1.5 755^ 

1-7 3.9 Up 2.3 925^ 

VI 3.8 3.6 No change N/A 

. 5. Tactics for FY 68/FY 69 and Subsequen t. New or 
improvea equipments expected during bb and subsequent 
are designed to provide better self -protection against 
radar directed defenses; greater stand-off capability 
against certain targets; better accuracy in locating 
S-band emitters; more effective radar/communications 
jamming; and increased quantities of more effective muni- 
tions. New tactics, related to the employment of these 
improved capabilities against the SAM/AAA/MIG environ- 
ment, will evolve as follows: 

a. Tactics Against the EW/GCI Systems . The NVN 
Early warning {^m) and Ground (Controlled Intercept 
(GCI) net provides the enemy with radar warning and 
the means of effectively controlling interceptors in 
a defense environment including heavy AAA and SAMs. 
Loss of the radar network would significantly impair 
enemy air defense operations. The technical limita- 
tion to US capability to destroy radars is the 
problem of detection and location. Time of Arrival 
(TOA) equipment will significantly improve the pro- 
blem of transmitter location, at least against S- 
band radars. The variety of EW/GCI radars and their 
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■ effort, an attempt was made to determine the attrition 
' trade-offs involved in various methods of countering 
: the NVW Air Defense System. (Such analyses are 
. included at Appendix H.) 

b Recent attrition experience implies that a 
significant advantage over the enemy may have been 
attained primarily by the tactical exploitation of 
new electronic warfare equipments and mxinitions. 

= For Air Force attack sorties, the attrition reduction 

, has been as follows: 

AIR FORCE LOSSES PER THOUSAin) SORTIES 

Reduction Confidence 
Route Package Apr- Sep 66 Oct-Feb 67 Factor Level 

• VI 25.8 7.8 3.5 99.9^ 

' V 7.2 1.8 3.9 98 % 

The reduction in Air Force attrition in Route Package 
VI correlates with higher release altitudes, increased 
use of ECM and an increase in the use of CBU-24 for 
flak suppression. The following data summarizes 
CBU-2i; expenditures: 

CBU-2U EXPENDITURES 
Jul-Sep 66 - 693/3 = 231 per month average 
' Oct-Jan 67 - 1739/^ = ^35 per month average 

c. With employment of the QRC-I60 pod, the Air 
Force has been able to fly at higher enroute altitudes 
(thus avoiding AAA) which has resulted in a slightly 
decreased enroute attrition rate. There has been no 
increase in attrition to SAMs and no increase in SAM 
' eff ectiveness-per-engagement, despite flying at alti- 
tudes more favorable to SAMs. This implies that the 
QRC-160 has been effective in countering SAMs. 
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^- Tactics Against the SAJ^ . Loss of tracking 
Iniormation irom tiie GCI net would probably deny 
i'AM system its emission control (EMCON) capa- 
biaity and require that the acauisition radar be 
utilized to a greater extent; and thus become more 
vulnerable. EW/GCI sites and SAM radars which are 
located by Compass StriKe/EELS can be destroyed by 
the Compass Strike aircraft (F-4D) or by accompanyinf^ 
strike aircraft with SHRIKE/Standard ARM or rockets 
and free-fall bombs. Once the sites are located, 
follow-on attacks may be made by vectoring strike 
aircraft to the targets with ground radar control 
(MSQ-77) or airborne control radar (E-2A). The air- 
borne effort will be augmented by the TALOS ARM system. 

Tactics Against the AAA . Compass Strike/EELS 
directea attacks, coupled with flak suppression 
improvements associated with more accurately deliv- 
ered weapons, will form the basis of the new anti- 
AAA tactics. The purpose will be to deny acquisi- 
tion and tracking information to radar directed 
guns, thus rendering them far less efficient. 

• #S) COORDINATION AND CONTROL 

1 . General 



a. CINCPAC, as the commander of all US forces in 
the Pacific area, exercises command and control of 

US air operations in North Vietnam through CINCPACFLT 

Service component commanders, and 
COMUSMACV as a subordinate unified commander. In 
order to define the areas of responsibility, CINCPAC 
has subdivided North Vietnam into seven operating 
areas called Route Packages (RP) . These packages 
are numbered I through V and VIA and VIB. (See Chart 
at TAB C to Appendix B. ) 

b. Responsibility for coordination of air opera- 
tions in Route Package I is assigned to COMUSMACV- 

in Route Packages II, ill, iv, and VIB to CINCPACFLT- 
and m Route Packages V and VIA to CINCPACAF. CINC-' 
PACAF has further delegated his authority to the 
Commander, 7th AF. Consequently, the Commander, 
7th AF, as a subordinate commander to CINCPACAF and 
the Air Force component commander to COMUSMACV, 
exercises coordinating authority for operations in 
Route Packages I, V, and VIA. 




dispersion complicate an £.ll-out attack against them 
until a multi-frequency TOA capability exists. 

b. Interdiction of Lines of Comnunication . Some 
of the weapons and weapon systems tnat may increase 
US air interdiction effectiveness beyond FY 68 are 
the A-7 and F-lllA aircraft, the Mi3Q-77, and aerial- 
delivered mines. Employment of the F-lllA in CY 69 
and installation of the MSQ-77 in northern Laos, 
when used in conjunction with active ECM, will 
enhance US all-weather strike and interdiction capa- 
bility in North Vietnam. Aerial-delivered anti-vehicle 
land mines will enhance the means of restricting 
enemy logistic movements without the attendant attri- 
tion associated with the interdiction of bridges and 
other heavily defended LOG links. 

c. Tactics Against the MIG . The introduction of 
new US equipments and improved coordination/control 
procedures should increase US tactical superiority 
over the NVN MIG force. Anti-SAM ECM equipment will 
allow CAP aircraft to operate effectively at alti- 
tudes above most conventional AAA weapons; and AIM-4 
(F-4D) and AIM-7F (F-4j) air-to-air missiles will 
improve US effectiveness in air-to-air engagements. 
The F-4E3 with its internally mounted gun, will also 
enhance future air-to-air effectiveness. Air-to-air 

'identification systems (TEASER/TRISAT) will afford 
positive identification of enemy aircraft and allow 
' a change in Rules of Engagement to permit firing 

without visual identification. The most promising 
■ means of improving the MIG kill ratio stems from 
' the fusion of all available intelligence data and 
i introduction of these data in real-time form into 
a coordinated information network. The level of 
success of future air-to-air operations will depend 
i upon the degree to which the critical elements 

(aircraft and weapon capability, current intelligence, 
' positive control and coordination, flexibility of 
• operations, and security) can be combined. 
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^1 . Marine Corps .Procedures . Current Marine air 
operations in Southeast Asia are conducted primarily 
in support of III Marine Amphibious Force (ill MAF) 
ground operations in South Vietnam. The Commanding 
General, III MAF also makes available to COMUSMACV 
those Marine air assets not required to support III MAF 
groimd operations. Such forces are included in the 
7th AF daily frag order for Route Package I. By special 
agreement, certain Marine air assets, such as EW, ECM 
and tanker aircraft, are also provided for the support 
of 7th AF and/or CTF-77 operations in North Vietnam. 
When Marine air units operate in support of other than 
Marine ground forces they operate according to current 
7th AF or TF-77 procedures; depending upon the type of 
support provided. As a result of an agreement between 
the Commanding General, 1st MAW and the Commander, 7th 
AF, targets in Route Package I, near the DMZ, which 
may directly affect ground actions in that area, are 
authorized for attack by Marine air units on short 
notice, without prior scheduling, provided that the 
7th AF Command Post is notified prior to mission execu- 
tion. 

5. Control Procedures 

a. Control procedures for US air operations in 
North Vietnam are almost identical for all of the 
participating Services. These procedures consist 

of target selection by operations and/or intelligence 
personnel; assignment of a target or target area, 
(i.e., recce) to a particular crew or crews; a pre- 
miss ion brief on the target or target area, includ- 
ing available intelligence; and the crew(s) perform- 
ing the mission as briefed. MIG, SAM and CHICOM 
border warnings are provided to mission aircraft. 
Strike aircraft can be diverted, after launch, to 
an alternate target area in the event target change 
Is desired. 

b. Fusion of Intelligence 

(1) The ability to exercise control of US 
aircraft over North Vietnam depends on the fusion 
of various sorts of information. Information 
derived from air and surface radars, combined 
with special intelligence, when correlated with 
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c. Coordinating authority for those areas assigned 
to CINCPACFLT has been further delegated to CTF-77 
through the Commander, 7th FLT. 

' d. Coordination and control of all US air opera- 
tions in North Vietnam is effected through a Joint 
agreement between the Commander, 7th AF and CTF-77. 
Continuing coordination and improvement in procedures 
is achieved through a Joint 7th AF and TF-77 coordi- 
nating committee which meets monthly or as necessary. 

e. Coordination of Marine Corps air operations in 
North Vietnam is effected through a Joint agreement 
between the Commander, 7th AF and the Commanding 
General, First Marine Aircraft Wing (1st MAW). 

2. Navy Procedures . The targeting concept for inter- 
dict iorrTn'TKe""Na?vy^re as of responsibility is developed 
and promulgated by CTF-77. Route Packages II, III, and 
IV have been subdivided further into six East-West 
sectors. Each of the three attack carriers at YANKEE 
STATION is assigned two of these sectors, one to the . 
north and one to the south. Each Carrier Task Group 
Commander is responsible for the conduct of operations 
in his assigned sectors. He selects his interdiction 
targets based on the over-all targeting concept estab- 
lished by CTF-77 and issues a daily air plan for his 
carrier, assigning primary and secondary/divert targets 
to individual crews. 

3. Air Force Procedures . All control of US Air 
Force flight operations in North Vietnam is centralized 
in the Commander, 7th AF at Tan Son Nhut Air Base, 
Saigon. A detailed 7th AF frag order is issued daily 
assigning aircraft to targets, specifying routes, time 
over target, tanker rendezvous, and ordnance. Primary, 
secondary, and, sometimes, tertiary targets are assigned, 
"^inal target assignments and execute orders are directed 
by. the 7th AF Command Post, Saigon. Provision is made 
for flight leaders to divert to alternate assigned 
targets in the event the flights are unable to strike 
assigned targets. Frag orders are transmitted by secure 
teletype to all operating units at bases in South Viet- 
nam and Thailand. Changes to the frag orders are trans- 
mitted by teletype or, if time does not permit, by 
telephone. 
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(5) The Tactical Data Communications Center 
of the MTDS is the place at which the interface 
between BUIC II and MTDS/NTDS will be accomplishrid , 
There are significant decisions that remain to 

be made in order to develop the automated data 
interface. Not the le6.st of these decisions is 
program specification. A draft plan prepared 
for the US Air Force by MITRE Corporation is now 
\ in circulation among the Services and NSA for 

concurrence. When a plan has been agreed upon, 
the following must be accomplished: statement 
of work, development of specifications for equip- 
ment interface, software and over-all test; system 
test, integration and check out planning; and, 
award of contracts as necessary. 

(6) Project IRONHORSE is scheduled to provide 
digitized data by September I967. If MTDS is in 
place near Monkey Mountain at that time, such 
data can be accepted by MTDS and NTDS. Meeting 
the scheduled completion date of second quarter 
FY 68 for interface of BUIC II with the rest of 
the system will require taking full advantage of 
previous experiences in the field, as well as a 
fully integrated effort by all agencies concerned. 

(7) It should be re-emphasized that the netted 
semi -automated data systems will provide only a 
more rapid mestns for the fusion and display of 
intelligence and operations data to the operational 
commanders. In itself, the system does not add 

to sensor or routine communications capability, 

c . Communications 

(1) The communications equipments and nets 
employed in coordination and control of US air 
operations are radio voice or teletype channels 
in the HF and UHF frequency bands. Compatible 
equipment links are operative between all US 
elements in the area. The combat areas in North 
Vietnam are normally beyond direct UHF range. 
Therefore, UHF communications require the use of 
radio relay aircraft or MIDDLEMAN. Air Force 
relay aircraft now retransmit on only two channels, 
one of which is Guard Channel. By the end of FY 67, 
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knnwn IIS flight routes, permits moderately accui'ate 
r].ight following of US fligtits in North Vietnam 
and often provides positive identification of 
enemy aircraft. The key element of the current 
capability is special intelligence. 

('2) Since special intelligence is sensitive 
and perishable there have been problems in using 
such intelligence in a timely manner. At present, 
the steps in the exchange of special intelligence 
are performed manually and the process is relatively 
slow. Therefore, emphasis is placed on distribu- 
tion of that information required for the defense 
of US forces. 

(3) The fusion of all elements of intelligence 
has a significant impact on both defensive and 
offensive US air operations in North Vietnetm. 
Excellent results are being obtained by the use 
of this data in tactical defense. However, there 
is a potential 'use for this data for offensive 
purposes which has not been realized to date. 

(4) IRONHORSE is a project to provide digitized 
data derived from special intelligence sources for 
use in semi-automatic data systems. It is scheduled 
to be installed at Danang, and to be operational 

in September 1967. The Navy Tactical Data System 
(NTDS) will be able to use the digitized data 
provided by IRONHORSE when the Marine Tactical Data 
System (MTDS) installation on Monkey Mountain (Hill 
647), Danang, is completed. NTDS/MTDS are com- 
patible systems. The Tactical Data Control Center 
(TDCC) of the MTDS will accept the data from IRON- 
HORSE and relay it for display throughout the 
WTDS/WTDS systems in the area. Additionally, the 
US Air Force is installing a semi-automatic data 
system on Monkey Mountain ajid at Udorn, Thailand. 
The Air Force will initially utilize IRONHORSE 
data through manual inputs. To achieve maximum 
correlation of the IRONHORSE data and other intel- 
ligence and operational data, it is necessary that 
the semi-automatic systems be netted into one 
compatible system. The candidate systems to be 
netted are BUIC II and NTDS/MTDS with IRONHORSE 
data injected. If the candidate systems are to 
be netted, development of an automated data inter- 
face between BUIC II and NTDS/MTDS will need to be 
accomplished. 
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PART rv - DISCUSSION 

A. (/s) GEI-IERAL. The purpose of this discussion is to 
develop ^ the courses of action which are open to the Unit-d 
States m air operations over North Vietnam, it will ^Irst 

wMohMc,^^^ f^^^°^^ ^^^^ ^ave dictated the maimed in 

which US air operations have been conducted. Second it 
will outline, by functional area, other factors related to 
US air operations. Finally, it will discuss alternative 
Nor^h'vietn^!^'^'' ^^'^ obtaining US military objectives In 

2- (1^) FACTORS LEADING TO THE PRESENT SITUATION 

^' US Ob.jectlves, Polic y, and Ma.jor Operational Factors 

a. The objective of the US air campaign in North 
Vietnam has been to apply steadily increasing pressure 
in order to cause Hanoi to cease its aggression in 
bouth Vietnam, and to make continued support of the Viet 
Cong insurgency as difficult and costly as possible. 

MarnA lo^l^ Of ROLLING THUITOER operations in 

vfltL^t^' application of air effort against North 
Vietnam has been guided by a policy of gradually 
increasing pressure. (A digest of concepts and recom- 
mendations of the Joint Chiefs of Staff regarding air 
operations in North Vietnajn is included in Appendix C. ) 
During this period the United States doubled its tactical 
air forces m the area. During the same period North 
Vietnam air defense forces more than quadrupled. 

c. In CY 66 US tactical air forces flew 106,46l 
sorties and dropped 129,496 tons of bombs in North 
v^ietnam. Approximately 8o percent of these sorties 
were m armed reconnaissance flights along roads, rail- 
roads, fords, bridges and trails in the coSntryside 
Inn^nnn^^^""^^ have forced North Vietnam to divert about 
300,000 personnel into additional logistic efforts and 
passive air defense measures and have signif icantlv 
impeded the movement of men and material into South 
Vietnam. However, this effort has not been suffici-n^ 
to cause North Vietnam to stop its aggression in South 
Vietnam. Further the pace of US attacks has not 
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this capability will be doubled to four channels. 
Navy MIDDLEMAN aircraft relay a single UHF fre- 
quency. _ 

(2) Increasing use is being made of secure 
channels for voice and teletype. The ICZ-'^^'lj 
a secure voice equipment small enoup;h for use 
in tactical aircraft, has been developed and 
installation in tactical aircraft will be accom- 
plished during FY 68. KY-S equipment currently 
installed in the larger support aircraft (BIG 
LOOK, BIG EYE, COMMANDO LANCE) now provides a 
limited exchange of information, on a secure 
basis, with ground/sea control agencies, e.g. 
MOTEL and PIRAZ. 



Statistically significant drop in US aircraft losses. 
However^ since the technological base of North 
Vietnam extends to the Soviet Union^ it must be antic- 
ipated that current US innovations will be countered 
and the recent favorable trend may be only temporary. 

C. (fs) QTHEH FACTORS RELATED TO US AIR OPERA TIONS 
NORTH VIETNM ^ 

1. us Intelligenc e 

a. Although many components of the NTO Air Defense 
System have been located and identified in suitable 
detail to allow analysis and targeting, there are still 
some gaps in the intelligence that is available. The 
majority of radars detected have not been correlated 
with photography and targeting information is lacking 
on certain intermediate filter centers in the early 
warning network. The mobility of radar, AAA and SAMs 
has further complicated the problem, 

b. Very little is known precisely concerning details 

of importation of war material. US intelligence sources 
have been unable to establish the relative proportion of 
war materials brought in by land or sea; however, they 
have determined that aJ.1 North Vietnamese weapons and 
munitions are imported. It is estimated that ^20,000 
tons of air defense muntlons were used in 1966. 

2. US Tactics 

a. The tactics employed by US air forces have con- 
stantly changed in response to enemy actions and 
improvements in US equipment and knowledge. The growth 
and effectiveness of enemy antiaircraft weapons have 
required abandonment of some tactics and weapons. Enem.y 
fighter aircraft have also forced changes in tactics 
that result in less efficient use of strike aircraft. 

b. There are no significant differences in the 

tactics of the Navy and Air Force other than those 
occasioned by different base locations and some minor 
differences required in exploiting features of dis- 
similar electronic warfare equipments. A detailed 
discussion of tactics is included at Appendix F. 



prevented North Vietnam from importing and putting 
together a formidable air defense system, constructing 
multiple lines of communication and creating a veritable 
warehouse of vital military supplies throughout the 
north Vietnam panhandle. 

2. NVN Qb.iectives, Policy and Air Defense Forces 

i 

a. Prevention of effective US air operations over 
North Vietnam is an obvious major objective of North 
Vietnam. In pursuit of this objective North Vietnam 
has improved its air defenses by continual imports of 
Russian and Communist Chinese weapons. To a degree they 
have maintained their freedom to do so by propaganda 
and political pressures on the United States. 

j b. The fact that the North Vietnam Air Defense System 
is totally dependent on outside sources of supply is its 
greatest weakness. The continued access of the enemy to 
outside weapons and munitions is not dependent upon his 
military capabilities, but rather upon the sufferance of 
the United. States. As long as this situation continues, 
the enemy will retain an effective source of new weapons 
and resupply. Conversely, if it is decided to deny him 
access to outside weapons and munitions, US tactical air 
forces presently in Southeast Asia can reduce support to 
'the point that the enemy air defense is neutralized. 

' c. The North Vietnam Air Defense System has been a 
!dynamic and constantly growing organization. From March 
1965 to March 1967 the growth in guns (l40C to 61OO), 
radar (50 to 450) suid Jet fighters (30 to 112) has been 
I impressive. With open ports and railroads, the growth 
of the NVN Air Defense System has been limited only by 
, training and the type and amount of weapons its allies 
have made available. 

i d. Technical achievements have been noteworthy. They 
'have included the first combat use of surface-to-air 
-missiles; introduction of modern fighter aircraft; use 
; of radar-directed guns; and radar emission control. 

' e. A combination of tactics, munitions and electronic 
' warfare equipment has permitted satisfactory counteraction 
I by US tactical aviation. This has resulted in a recent 
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b. The growing intensity of enemy air defenses and 
Ihe requirement for weapon delivery accuracy interact 
to require new conventional weapons capable of beiiig 
delivered with high accuracy from outside the envelope 
of target defenses. Improved interdiction weapons 5 
designed to increase or prolong the damaging effects 
of attacks on bridges, roads, railroads, and waterways 
are also required. Stocks of the most effective muni- 
tions have not been available in sufficient Quantities 
to permit tactical exploitation or to accommodate 
changes in enemy defenses and tactics. A detailed dis- 
cussion of weapons and munitions is included at Appendix 



5. Effect of Weather on US Air Operations 

a. During the northeast monsoon — from November 
until the latter part of March — weather conditions in 
the Hanoi and Haiphong areas are poor. Throughout this 
period, enemy air defenses, weather and LACK OF SUFFICIENT 
ALL WEATHER STRIKE AIRCRAFT have combined to reduce air 
operations markedly in the heavily defended route 
packages. 

b. The northeast monsoon and the shortage of all 

weather attack systems have caused reduced scheduling; 
ineffective interdiction of LOCs, increased weather 
cancellations; and increased diversions from primary 
targets to targets of lesser importance in North Vietnam 
or to targets in Laos or South Vietnam. 

6. Coordination and Control of US Air Operations 

a. The coordination and control procedures in 

existence between 7th AF and TF77 have evolved during 
the course of the war and are fully adequate to support 
current and projected operations. A practical degree 
of control and advisory service to US aircraft operating 
over the Gulf of Tonkin and North Vietnam has been 
achieved. The use of separate geographic areas of 
primary responsibility affords a measure of pilot famil- 
iarity with terrain, targets, weather and antiaircraft 
order of battle that Would otherwise be unobtainable. 
This familiarity has contributed to effectiveness and 
reduced attrition. Procedures are in effect to 
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'C. It ±z possible that at some future point, 
analysis v/iil indicate that an air caTipai^n ac;ain::t 
the IP/il Air Defense System, or against some sefjment 
of 'it, would be logical. This might occur if US lof^s 
rates climb lA/hile at the same time improved weapons 
systems perra^!.t effective suppression of enemy air 
defenses in an anti-antiair campaign. It has been 
established that these conditions do not exist now. 
With unlimited enemy resupply, it is unlikely that 
there could ever be a point where analysis will show 
that an anti-antiair campaign would be sound, tactically 
or' economic ally i 

3., US Aircraft Attrition . US aircraft loss rates have 
declined during the past eight months. This is apparently 
due to the use of improved US electronic warfare equipments, 
flaX suppression munitions, and tactics. The monthly loss 
rate in North Vietnam has decreased from a high of .2? per- 
cent per sortie in July 1966 to .07 percent per sortie in 
February 1967. A more significant indicator is the decline 
of losses in the intensively defended area of Route Package 
VI, from a rate of I.65 percent per sortie in July 1966 to 
a low of .30 in February 196?. The reasons for the decline 
in attrition rate of recent months cannot be accurately 
defined and the extent to which the decline will continue 
is unknown. For planning it should be assumed that the 
downward trend in attrition is temporary. If the enemy 
employs weapons such as heat -seeking ml'ssiles, improved 
SAM systems, AAA with proximity fuzes, or more effective 
ECCM, attrition will increase. A detailed analysis of 
aircraft losses is included at Appendix H. 

A. US Air Munitions 



a. On the whole, the United States has had adequate 
gross tonnages of air munitions in the field. However, 
there have been deficiencies in the amounts of most 
effective weapons for specific tasks. This has resulted 
in some forced substitution. The optimum tonnage of 
munitions in Southeast Asia has been set at 135,000 tons. 
On 1 March I967, some 210,000 tons were on the way or 
in Southeast Asia. Despite this overage in total muni- 
tions, there are still shortages in some of the weapons 
that are most effective in suppressing enemy air 
defenses and interdicting lines of communications. 
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de:;j^ned to improve weapons systems, muniiions, intelli- 
rrence, communications, sensors, etc., is required. 

1. The first of these alternatives is to attack ccmrle-e 
enemy target systems including the logistic routes uriiizin 
the deep water ports. Inherent in this alternative is ihs 
requirement for increasing the scope of operations in North 
Vietnam. To pursue this alternative as a course of action, 
it will "be necessary to overcome or minimize the political 
impact of increasing targeting authority. Increased 
operations should permit a campaign against aJ 1 the means 
of importing war materials into North Vietnam and against 
the remaining important military and war supporting; tar.^xors 
This is by far the most efficient method of applyiiig mili- 
tary pressure on the enemy and of decreasing the total costs 
of US operations. Closure of these routes would, for the 
first time J make it militarily profitable and sound to 
close the roads and railroads to China. The enemy, with 

..his access to outside aid drasticailly reduced, would be 
unable to import POL, trucks, building material and muni- 
tions necessary to support his forces and the flow of men 
and material into South Vietnam. This course of action 
would weaken and eventually neutralize the NVN Air Defense 
System. It would permit an intensive and effective air 
campaign that could have a major psychological and mili- 
tary impact. Effective closure of enemy access to Russian 
and Communist Chinese weapons and munitions would have two 
important additional effects: First, foreclosure of the 
ability of the Soviet Union to increase the technological 
capability of the NVTT Air Defense System. Second, the 
imponderables relative to the will of North Vietnam to 
continue the conflict would be simplified. The enemy could 
be deprived of the means to continue effective opposition 
to US objectives. His will to continue would become lers 
of a factor. In this situation, the termination of 
effective operations in South Vietnam, whether or not 
negotiated, would occur. This course of action offers the 
greatest probability of favorable decision in F/ 68 and 
should be commenced at the earliest opportunity consistent 
with satisfactory weather conditions and adequate stocks 
of equipment and munitions. 

2. The second alternative is to maintain present target 
authority and constraints while increasing the effectiveness 




i facilitate the diversion of aircraft as necessary 
between areas of responsibility of the Navy and Air 
Force, Further, the system of coordination in use 

,has demonstrated a degree of flexibility, tactical 

'versatility and responsiveness which^ if centralized, 

; would be difficult to 'retain. 

! 

I b. The currently programmed netting of the tactical 
I data systems will provide a more rapid means for the 
; fusion and display of • intelligence and operational 
'data to the various operational commanders. The system 
;will not add new information; however, it will make 
I information available sooner. The major problem in 
'netting the systems is in developing proper interfaces 
to msLke the systems compatible. An interface has been 
developed between NTDS- and MTDS. Development of the 
; interface between BUIC II and MTDS/^JTDS, if required, 
, remains to be accomplished. . 

c. Available sensors have been employed, largely, to 
: support effective SAM and MIG warning and border 
; violations systems. US forces have yet to make more 
' than token use of the products of these sensors, fuzed 
. with all source intelligence, in support of quick 
^ reaction offensive operations . There is a real poten- 
; tial in this area for probing the enemy's vulnerabilities 
' and in limiting his use of radars and operation of 
j training flights. Projected reaction operations require 
' fuzed elements of COMINT, ELINT and all source intelli- 
gence; useable, fast and secure communications; and 
; suitable strike assets. These requirements are 
currently at hand to a degree that modest operations, 
at least, could begin now. A further element of 
. coordination and control that has not been exploited 
' is the use of Special Intelligence (SI) with other 
sensor products, for surface-to-air missile operations 
against airborne enemy fighters. 

D. mf) ALTERNATIVE COURSES OF ACTION . The investigations 
of I vftLs study effort indicate two principal courses of 
action. (The theoretic alternative of halting air opera- 
tions over North Vietnam is clearly unacceptable from any 
viewpoint. A further alternative, an anti-antiair campaign, 
is ancillary to basic issues and is discussed under section 
C.) With either of the alternatives, continuation, initia- 
tion or expansion of actions defined in this report and 
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PART V - CONCLUSIONS AND RECOMMENDATIOKS 

A. CONCLUSIONS 

1. North Vietnam has developed a formidable air 
defense system that has greatly complicated the US air 
campaign against North Vietnam. 

^ 2. The NVN Air Defense System is capable of readily 
incorporating and effectively employing further quali- 
tative and quantitative improvements. 

3. The NVN Air Defense System is entirely dependent 
upon external sources of resupply. 

Complete intelligence is not available regarding 
the amount and means of importation, or whether larse 
central areas or depots exist for the storage and mlin- 
tenance of air defense materials. 

5. The authorized scope of air operations thus far 
has not been sufficient to deny the enemy access to 
externally supplied war material or to prevent the 
continuing growth of his lines of communication and air 
uex enses . 

6. Since May I966, US aircraft attrition rates in 
North Vietnam have steadily decreased. For planning 
purposes it should be assumed that this trend is tempo- 
rary, ^ 

7. A conclusive campaign against the entire air 
defense system is not feasible at this time because US 
xorces do not possess the non-nuclear weapons systems 
and munitions to conduct a successful campaign, or the 
authority to effectively impede the flow of supplies 
from external sources. All SAMs cannot be eliminated 
because of the inability to locate them accurately 

AAA guns, communications facilities, and radars are too 
difficult to locate and too numerous to be eliminated 
US forces do possess the equipment necessary to eliminate 
the MIG threat. 
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or th'o 'iC air operations by technological impruvomeiil c 
and rriore effective use of existing equipments. This 
cource of action vjould require no new political decisions. 
However^ it is complicated by the demonstrated ability of 
North Vietnam to make force build-ups and weapons improve- 
ments at a rate equal to or exceeding those of the United 
States. The ability of the enemy to do this is based on 
the limits of Soviet technology, the willingness of the 
Soviet Union and Communist China to provide such support ^ 
and the capability of the enemy to move weapons, munitions, 
and advisory personnel into position. If past US policies 
continue, the enemy will apparently retain these requisites 
to continue matching or surpassing US improvements. There- 
fore, the attainment of US military objectives by improved 
weapons and procedures requires that such improvements have 
a sufficient margin of superiority and quickness of effect 
to succeed before the Soviet Union and Communist China can 
reac|t with countering force build-ups and/or improved 
technology. The difficulty of achieving the required 
margin of forces and technical superiority over the enemy 
is illustrated by the inability of the United States to 
achi'eve this margin during the past two years. Conse- 
quently, this course entails a major scientific and pro- 
duction effort, and increased force requirements; followed 
by a; surge of effort, in order to achieve US objectives 
in North Vietnam before the Soviet Union and Communist 
China can effectively react. Additionally, if the 
opponents did successfully counter, the air war would 
thereafter be conducted at a higher level of technologi- 
cal ^conflict and attrition. This alternative offers little 
hope of achieving aji early decision and v/ould very probably 
require operations for an indefinite period beyond FY 68. 



15. Coordination and control procedures are adequate 
to support present air operations and are sufficiently 
flexible to accommodate to expanded operations. 

16. US capability to fuse all elements of intelligenc 
for tactical exploitation can and should be improved. 

17. Netting of the semi -automated data systems, cur- 
rently available in or programmed for Southeast Asia, 
will improve the support provided to US aircraft opera- 
ting over North Vietnam through more timely fusion and 
display of tactical intelligence and operational data 
at major control activities. 

18. There are currently no major differences in the 
tactical air problems of 7th AF and 7th FLT except 
those associated with bases, distances, and routes to 
the targets, 

19. Current delivery tactics of the US Navy and US 
Air Force are basically the same. 



o. There is a scarcity and consequently restrictive 
rationing of the most effective weapons and fuzes neecied 
to .suppress enemy guns and surface-to-air missiles. 
There is a lack of improved mines, bombs, and fuzes to 
prolong the damaging effects of attacks on bridges, roads, 
railroads, and waterways. 

'9. US forces do not possess the non-nuclear weapons 
systems and munitions required to successfully interdict 
the ^T/N logistics system during prolonged periods of 
adverse weather. Further improvement and expansion is 
required in night and all-weather attack capability. 

,10. In late March, the transition to the southwest 
monsoon should bring six months of relatively good wea- 
ther. Although they will be short of the most effective 
weapons systems and munitions, US forces will have 
enough substitute systems and munitions to impede the 
importation of air defense material into North Vietnam 
during the forthcoming good weather period. This can be 
done while continuing to impede the flow of material to 
the south, 

11. Improved electronic, infrared and visible light 
systems are needed to locate, in near real time, enemy 
radar, antiaircraft weapons, surface vehicles, and ship- 
ping with accuracies sufficient for effective attacks. 

12, As the. enemy's passive and active air defenses 
improve, free fall bombs and unguided rockets become 
progressively less efficient against pinpoint targets. 

A new family of non-nuclear munitions is required. They 
should be capable of accurate delivery from outside the 
envelope of the target's defenses. 

13,. A need exists for a high-speed armed VTOL aircraft 
with sufficient range, endurance, and payload capacity 
to effectively accomplish the SAR mission in enemy areas. 

• l4. Special intelligence now available to 7th AF and 
CTF 77, when used in conjunction with other intelligence, 
can provide assurance that violations of Chinese air 
space can be avoided. The same intelligence has an 

unexploited potential for use in support of expanded 
operations against the NVN Air Defense System. 

J 
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c. All thermal powor plajits and other war 
supporting industrial complexes. 

d. NVN aircraft (airborne or not), and air^i-^Td 
facilities. 

e. Lines of communication within North Vietnam 
Continue air interdiction (including aerial mining 
of coastal and inland waterways) and naval gunfire 
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C. ifs) INTELLIGENCE 

3. That improved equipment and procedures be 
developed to provide tactical intelligence of a 
perishable nature to users on a real time or 
near real time basis. That more detailed infor- 
mation be obtained on the import, routing, and 
storage of military material. That improved 
procedures be developed to identify and locate 
radar sites, filter centers, and SAM support 
facilities. That a coordinating group b^- estab- 
lished to collate special intelligence and opera 
tional intelligence in order to better evaluate 
the effectiveness of US and NVN tactics. 

D« (^) SPECIAL INTELLIGENCE 

J^. That the acquisition and installation of IciNCPAC 

additional communications required for the rapid 

reporting and use of available special intelligence 
be expedited. These communications include: 

a. A second KY 8 circuit between the 692^th 
Security Squadron at Danang and the TACC(NS). 

b. KY 8 communications between the BIG LOOK/ 
COMMANDO LANCE aircraft and the TACC(NS) and PIRAZ 



DIA 
CINCPAC 
NSA 



I 




CINCPAC 
JCS 
OSD 



RECOMMENDATIONS* 

j 

E. ^S) PRINCIPAL RECOMMENDATIONS 

l'. That a broad air campaign against North 
Vietnam be started now with four basic objec- 
tives : 

a. To reduce to the lowest practicable degree 
the flow of impor-bs into North Vietnam. 

' b. To continue to reduce to the lowest practicable 
degree the flow of military supplies to South Vietnam. 

c. To destroy the remaining NVN military targets 
euid war supporting industrial sites. 

' d. To produce an impact, by the accumulative 
effect of la, b, and c, that will reduce the will 
of the North Vietnamese government to continue to 
wage vjar. 

.2. That the targeting plan for this campaign include 
all targets of military value except the populationp- — i 
itself. The following should be included among itsLCINCPAC_J 
first priority targets: 

a. Deep water ports. 

' The alternative means of impeding the flow of 

. supplies through the port complexes are: 

(1) A naval blockade of the Gulf of Tonkin. 

; (2) Mining or blocking channels approaching 

deep water ports plus attack on the off-loading 
, and immediate distribution areas. 

; (3) Attack on the off-loading and immediate 

distribution areas. 

b. Northeast and northwest rail lines. 

* Where appropriate, the agency or agencies having 
I primarj^ cognizance of the subject is indicated. 
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c. Equipping selected aircraft with Low Lieht 
•Level Television (LLLTV) and Forward Looking 

Infrared (FLIR) sensor/weapons systems now. 

d. Increasing the Navy A-6 force level by 33 
percent now; and review the program to assess" 
requirements for further expansion. 

e. Expediting installation of an MSQ-77 system 
at Site 85 in Laos. 

f . Expediting the development and testing of 
modifications to existing bomb delivery systems. 

g. Emphasizing night and all-weather strike 
capability in a larger percentage of future weapons 
systems. 

11. That corrective action be taken, through modi- . 

fication and redesign programs to reduce the vulnera- IsERVICEsI 

bility of US tactical aircraft to hits from small arms I ! 

fire and AAA fragments. Possible modifications include: 

a. Reticulated foam in fuel tanks. 

b. Self -sealing fuel tanks. 

c. Alternate flight controls; with emphasis on 
mechanical back-up. 

d. Selective armor plating. 

e. Fire suppressant system. 

f. Smoke suppressant systems. 
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c. Planning; to assure that ZZ-V^IK "RIVET TOP" 
' aircraft havo'KT 8 communications with TACC(]:C) 
: and the PIPJ^Z chip. 

I d. Provision to TF-77 of the rapid, secure 
: communications required to effectively net the 
J units afloat into a homogenous special intelligence 
' collection and reporting unit. 

! e. Provision of KC 135 "LUZON" radio relay air- 
craft with the capacity to relay four, or more^ 
; channels of discreet frequency communications. 



I 5. That 24-hour coverage of special intelligence 
he provided by on- station aircraft, rather than the 
daylight to dark coverage which now exists. 

; 6. That NSA Project "YOGI BEAR" be fully sup- 
ported . 

' 7. That the TACC(NS) be authorized to receive 
and use, in a non-SI area, appropriately sanitized 
special intelligence. This is now being done in 
the Combat Information Centers aboard TF-77 ships. 

8. That the use of SAR DD/PIRAZ ships to perform 
certain special intelligence collection be eval- 
uated (See .Annex F to Appendix j). 

; 9. That the use of technical research ships 
for special intelligence collection in the northern 
Tonkin Gulf be evaluated (See Annex G to Appendix J 

E. (/S) STRIKE CAPABILITY 

, 10. That the strike capability of US forces be 
improved by: 

I 

a. Using Marine Corps A-6a aircraft in an 
I expanded role in North Vietnam. 
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b. Deploying, as an interim measure, tl:e R?-5^ 
as a pathfinder and attack bomber — if current tests 
prove such employment feasible. 
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The current trend should be continued to develop 
a briGic munition capable of various modes of delivery. 
iui.-.inr,5 and composition. Munitions delivered bv 
dispensers should be capable of delivery at various 
altitudes with several fuzing and bomblet options. 
Bomb and fuzing options should be selectable from 
the cockpit. The availability of area denial weapons 
for use in mixed strike loads should be increased 
to deny the enemy access to areas US forces have 
attacked , 

G. (^) ELECTRONIC SYSTEMS 

14. The following electronic warfare and related ISERVICEsH 
programs should be accomplished in Fiscal Years OSD 
1967 - 1968: L£JNCPAC _J 

a. Initiate a priority program for long lead- 
time production items to equip 25 percent of 
the F-4d aircraft with TOA and a like percentage 
of the Navy attack aircraft with EELS. 

b. Provide EA-3B data readout Technical Electronic 
Warfare Support (TEWS) equipment to PACFLT carriers. 

c. Assign the highest priority to the installation 
of Radar Homing and Warning (RHAW) and self- 
protection countermeasures for all US aircraft 
flying over North Vietnam. 

d. Initiate an RA-5C improvement program to 
provide real-time readout and to insure correla- 
tion between the passive ECM and photographic 
capabilities against electronically emitting 
targets which are within photographic range. 

e. Expedite deployment of I3 additional £B-66b/E 
aircraft. 

f . Deploy QRC-160-8 jammer pods and ALQ-100 
deceptive repeaters for S and C-band coverage 
as soon as possible following successful flight 
tests . 

g. Equip intercept aircraft with either 
GAINTIME, APX-76 and/or TEASER. 
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1^'. lliat action be taken on selected munitionri CCD 

programs as indicated: CIUCPAC 

1 . SERVICE 

a. Authorize procurement of Standard ARM I— . 
;in accordance with JCS I725/613-5, dated 

7 March I967. 

b. Select a second source contractor for 

: WALLEYE as soon as possible, and increase planned 
{production by at least 100 units per month. 

I c. Authorize limited production of TALCS 
! ARM. 

j d. Expand the capacity of production and load- 
I ing activities (Picatinny^ Milan, Joliet, Kansas) 
i for CBU-2V29 to cover expanding requirements. 
I 

I e. Increase production of BLU-31/B from 200 
per month to 1,500 per month as soon as possible. 

f. Expedite Navy qualification of BLU-3VB; 

i but proceed with production for the Air Force, now. 

g. Review expenditure requirements for BLU-42 
! and BLU-U5 mines. 

I 

I h. Increase production of Destructor MK-36 kits 
by at least 1,400 per month. 

i i. Develop adequate fuze options for all munitions. 

'13. That munitions be procured in sufficient 



quantities to allow Southeast Asia command 
to build rapidly to the ^5 day stock objective, 
while at the same time offering the flexibility 
to select the best ordnance to achieve stated 
military objectives. 
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t. Install destruct features (thermal or 
explosive) in all new edectronic warfare equip- 
ment . 

u. Install KY-28 communications speech security 
equipments in all aircraft operating in North 
Vietnam,- 

15. The following electronic warfare and related 
programs should be accomplished beyond FY I968. 

a. Expedite the development of optical 
countermeasures to degrade the effectiveness of 
visually aimed AAA weapons. 

b. Initiate a priority program to extend the 
inverse LORAN techniques to include countering 
all pulsed radars in S, C, and X-bands. 

c. Install LORAN D in Southeast Asia and procure 
microminiaturized automatic LORAN C/D receivers 
for Air Force strike and attack aircraft. 

d. Expedite the development of systems capable 
of providing positive identification of airborne 
targets. 

e. Develop IR detectors for the detection of 
ground-to-air, air-to-air, and air-to- surf ace 
missiles . 

f. Expedite on an urgent priority the develop- 
ment of IR countermeasures capable of deflecting 
IR missiles in fligjit. 

g. Expedite development of the Tactical Elec- 
tronic Reconnaissance System (TEREC) for the 
RF-111 aircraft. 

h. Expedite development of the 1000 series jammers 
for the EA-6A and follow-on aircraft. 

i. Expedite the development of a carrier-based 
aircraft capable of tactical ELINT/COMINT collection 
and real-time analysis. 
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; h. Equip PIRAZ and SAR ships, and air/ground 
i warning and control stations, with TEASER or the 
1 QRC-2U8. 

I i. Install the ASQ-96 passive receiver in I6 

I EB-66C/D aircraft. 

: j. Authorize sufficient funding for procurement of 

100 QRC-335 (S and C-band) radar and fuze jeLmmers to 
counter SAM and AAA radars and missile fuzing. 



k. Initiate intense ECM development efforts to 
counter SA-3 with compatible design and packaging 
for strike and attack aircraft. 



' 1. Provide program funding for the development and 

i production of a high power jammer to jam missile and 

: AAA fuzes. 

I 

i m. Increase production of ALQ-76 jammers from 

j 48 to 108. 

n. Procure 15 additional EA-6A aircraft now^ 
and authorize procurement of EA-6s at the rate of 
four operating aircraft per Navy Air Wing, and nine 
I per Marine Air Wing. 



o. Initiate development of VHP, UHF, S and C-band 
expendable Jammers with associated dispensers. 

p. Expedite procurement of EKA-3E aircraft: 
equipped with ALT/27/ALQ-92 jammers. 

q. Initiate development of equipments capable of 
active/passive ranging to targets. 

r. Expedite procurement of 50 QRC-272/MRC-108 

real-time passive ECM systems, as £in interim measure 
until delivery of EA-6A, EA-6B, EKA-3B, modified 
EB-66, and improved RA-5C aircraft. 



s. Procure and deploy sufficient EC-121M aircraft 
(or EP-3A replacements) to permit 2k hour coverage 
in the present role, with the option for periodic 
operations with two aircraft on station. 
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PART VI - GLOSSARY OF CODE NA14E3 



BARREL ROLL - 
BIG EYE - 

BIG LOOK - 

BLUE SPRINGS - 
BLUE TREE - 

CHARGER HORSE - 
COMBAT PROOF - 

COMBAT LIGHTNING - 
COMMANDO LANCE - 



IRON HAND - 
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Armed reconnaissance and strike 
operations In northern Laos, 

USAF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHICOM border warning. 

USN EC-12I tactical electronic 
intelligence collection aircraft 
used for MIG/SAM warning. 

Photo reconnaissance program over 
North Vietnam utilizing drones. 

Pre and post strike photo recon- 
naissance program to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence \inits aboard CTF 77 
vessels. 

Ground controlled radar bombing 
system (MSQ-77) used with USAF B-52 
and tactical fighter strike 
operations. 

USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 

NSA ELINT/COMINT collection program 
utilizing USAF C-130 (previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

USAF/USN armed reconnaissance and 
strike operations against SAM 
installations in North Vietnam. 
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H.. (^) SEARCH AND RESCUE 

16. That a search and rescue (SAR) aircraft be 
developed which combines the characteristics of 
increased speed, longer range all-v/eather search and 
rescue capability ^ and reduced vulnerability to ground 

fire. 

j 

I;. (^) COORDINATION AND CONTROL 

17. That an executive agent be appointed to accom- 
plish the interface among the tactical data systems 
In Southeast Asia in accordance with the tactical 
commimicatlons standards established in JCS Pub 10. 
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i 18. That continuing analysis of US air operations 
over North Vietnam be performed by permanently 
assigned and coordinated stetff groups in OJCS and 
PACOM. 



JCS 
CINCPAC 



v-12 



L L. 



L L I 



1 



SECR 



IKON HORSE - 



PIRAZ 



'ROLLING THUNDER - 



!SEEK DAWN - 



j STEAM VALVE - 



STEEL TIGER - 



; TIGER HOUND - 



TROJAN HORSE - 



WILD WEASEL - 



YANKEE STATION 
YANKEE TEAM - 
YOGI BEAR - 



An N3A automated system by vmich 
Special Intelligence information 
will be made available in near 
real time. To be netted with 
compatible U3N/U3MC/U3AF systems. 

Positive Identification and Radar 
Advisory Zone (Also the term used 
to identify the CLG/DLG which per- 
forms the function in the Gulf of 
Tonkin) . 

Air strike and armed reconnaissance 
program in North Vietnam. 

USAF automated facilities being 
installed in Thailand and South Vietnam 
as part of COMBAT LIGHTNING project. 

IKN interim ship-shore HF secure voice 
program. 

Armed reconnaissance and strike 
operations in southern Laos. 

Air strke program in southeast Laos 
against troops, vehicles and supplies. 

High altitude (U-2) photo/ELINT 
reconnaissance operations. 

USAF tactical fighters (F-105F) 
configured with special electronic 
equipment for location and attack 
of active SA-2/AAA radars. 

Geographic area of operations of 
naval forces in the Gulf of Tonkin. 

Photo reconnaissance program, in 
support of air operations over Laos. 

An NSA equipment package to make 
Special Intelligence immediately 
available to operating forces. 
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1. (S) Directive 

On 10 January 1967 the Deputy Secretary of 
Defense forwarded a raemorandum to the Secretary of the 
Navy, Secretary of the Air Force, Chairman. Joint Chiefs 
of Staff, Director of Defense Research and ' Engineering , 
and Director, Defense Intelligence Agency, taking 
cognizance of the improved effectiveness of the air 
defense system of North Vietnam and requesting an 
examination of the US tactical air campaign against 
that system. The memorandum is attached at Annex A. 

2. (3) Terms of Reference 

On 20 January 1967, the Chairman, Joint Chiefs 
of Staff, issued Terms of Reference for the study and 
appointed a chairman and vice chairman of the study 
group. The Terms of Reference are at Annex B. 

3. (U) The composition of the Night Song Study group 
Is shown at Annex C. A list of units visited and key 
personnel contacted is attached at Annex D. A glossary 
of code names is included at Annex E. 
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THE DEPUTY SECRETARY OF DEFENSE 

WASHINGTON 35. O.C. 



\ 0 J anua. 



MflMORANDUM FOR Secretary of the Wavy 



Secretary of the Air Force 
Chairman, Joint Chiefs of Staff 
Director of Defense Research and Engineering 
Director, Defense Intelligence Agency 



Over the last year, the air defense system of North 
Vietnam (NVN) appears to have imoroved steadily in quality 
and effectiveness. During this period, the attrition rates 
of U.S. tactical aircraft have been maintained at low levels 
through the effective utilization of resources and the high 
competence of the crew members and commanders involved. Main- 
taining these levels in the future may be more difficult if 
the North Vietnamese continue to improve their air defense 
system by: 

-Improved pilot training and MIG utilization. 

-Improved air control and the integrated use of SA-2 
missiles and MIG interceptors. 

-Increased use of radar controlled weapons. 

-More sophisticated use of flak-traps, 

-Improved and modified SA-2 defenses. 





AA-1 



Annex A co 
Appendix A 



r 



5E£RgT 



(2) a detailed analysis of the. technical ana 
tactical fac-ors which influence the exist-_ 
ing and future capabilities of U.S. tactical 
air forces to cope with, and selectively 
destroy or counter, the NVN air defense 
system; 

(3) a complete identification and analysis of 
differences in the tactical air problems 
of the 7th Fleet and the 7th Air Force in 
conduction the air campaign against the 
NVN air defense system; and 

ih) a complete analysis of the degree of com- 
patibility and the technical adequacy of 
the tactical command, control, and commun- 
ications systems employed in the air cam- 
paign against NVN, 

The study outlined above should be undertaken 
jointly by the Navy and Air Force. The Chairman, 
Joint Chiefs of Staff, is requested to develop and 
issue terms of reference for the study and, after 
consultation with the Chief of Naval Operations and 
the Chief of Staff, USAF, to designate a chairman of 
the study group. The Chairman, JCS, may also provide 
an OJCS representative on the joint Navy/ Air Force 
study group. 

When the study is completed, it should be ana- 
lyzed first by CINCPAC. His analysis and the basic 
study would then be reviewed by an OJCS/OSD Review 
Group to be chaired by the Director of Defense Researcl 
and Engineering (DDR&E). The Chairman, JCS, and the 
DDR&E should determine the membership of the Review 
Group. The results of the OJCS/OSD review would then 
be submitted to the Secretaries of the Navy and Air 
Force and the Joint Chiefs of Staff for their respec- 
tive comments and recommendations. 

The Director, DIA, is requested to provide what- 
ever intelligence information the joint Navy/ Air rorce 
study group or the Review Group requires. The Direc- 
tor, DIA, should also provide personnel to vork with 
the joint Navy/Air Force study group and the 0JC5/UbD 
Review Group. 




/s/ Cyrus Vance 



Sec Def Cont Nr.X-20^ 
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THE JOINT CHIEFS OF STAFF 

WASHINGTON 2S. O. C. 



CM-2C73-67 

20 January i 96/ 

MEMORANDUM FOR: Chief of Naval Operations 

. Chief of Staff, US Air Force 

SUBJECT: Study to Reexamine the US Air Campaign Against the 
NVN Air Defense System 



1 . Reference is made to the Deputy Secretary of Defense 
memorandum, dated 10 January ^^67\ SECDEF Control Number 
X20^, which requested the Navy and Air Force to imdertake 

a joint study on the subject. The reference also requested 
the Chairman, Joint Chiefs of Staff, to develop and issue 
Terms of Reference for the study and in addition, after 
consultation with the Chief of Naval Operations and the 
Chief of Staff, US Air Force, to designate a chairman of 
the study group, 

2. The Enclosure hereto contains the Terms of Reference. 

3. In consonance with the above, and subject to your 
concurrence, I have appointed Major General J.B. McPherson, 
73AF, Vice Director for Operations, J-3, OJCS, as the 
chairman of the study, and Rear Admiral F.A. Bardshar, USN, 
Chief, Requirements and Developments Division, J-3i OJCS, 
as the vice chairman of the study group. 



/s/ EARLE G. WHEELER 
Chairman 
Joint Chiefs of Staff 



Enclosure 
A/S 
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TERMS OF REFEHENCE 

Subject: Study to Reexamine the US Air Campaign against 
the NVN Air Defense System (U) 

Reference is made to Deputy SECDEF memo dated 10 Jan 67, 
SECDEF Cont N. X20^, that requested the Navy and Air Force to 
undertake a joint study on the subject and that the Chairman, 
JCS, develop and issue terms of reference for the study. 

2. The terms of reference for the study are: 

a. Purpose . To reexamine the US air campaign in NVN 
against the NVN air defense system. 

b. Time , The study will convene on or about 23 Jan 67 
at the call of the chairman and present the completed study 
to CINCPAC for analyses on or about ^5 Mar 67. 

c . Membership . The study group will be composed of Navy 
and Air Force members and representatives of the JCS. The 
Chairman will be Major General J. B. McPherson, USAF, Vice 
Director for Operations, J-3, OJCS. The Vice Chairman will 
be Rear Admiral F. A. Bardshar, USN, Chief, Requirements and 
Development Division, J-5, OJCS* 

d. The study will include: 

(1) A reassessment of the NVN air defense system in 
terms of its weaknesses, strengths, and critical opera- 
tional elements, including projected qualitative and 
quantitative growth. 

(2) An analysis of the technical and tactical factors 
which influence the existing and future capabilities of 
US tactical forces to cope with, and selectively destroy 
or counter the NVN air defense system. Pursuant to this, 
investigate the possibilities of early achievement of 
specific capabilities to include: 

(a) To track and identify all aircraft over IJVII 
and the Tonkin Gulf and effect, if required, positive 
direction of friendly aircraft in these areas. 
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(b) To locate and destroy, enemy radiaticn sources 
of ail frequencies. ^ 

Co) To degrade the enemy's air defense logistic 
system by monitoring and attacking enemy surface move- 
ments in and around NVN during all conditions of 
weather and visibility. 

Cd) To attack elements of the enemy's air defense 
system by the expanded use of our integrated weapon 
system composed of fighter aircraft, surface-to-air 
missiles, and electronic warfare equipment. 

(e) To conduct air operations while emplcying 
communication deception or radiation silence for" 
selected times and areas. 

(f) To destroy vital components of the enemy's 
air defense system such as command and control 
centers and communication networks. 

(g) To achieve an adequate supply in types and 
quantities of new air munitions to cope with NVN 
air defenses. 

(3) In addition to achievement of capabilities listed 
above, systems will be measured by time of availability 
including personnel and logistic support consideration 
prior to Fy-68, during FY-68 and after FY-68, compatibility 
of equipment for inter-Service and intra-Service use, 
expected useful life of the equipment or system and equip- 
ment versatility or ability to perform multiple functions. 

(^) An examination of tactics relative to integration 
of new or improved equipment. 

(5) An identification and analysis of differences in 
the tactical air problems of the 7th Fleet and the 7th 
Air Force in conducting the air campaign against the NVN 
air defense system. 

(6) An analysis of the degree of compatibility and 
technical adequacy of the tactical command, control, and 
communications systems employed in the air campaign against 
NVN appropriate to the realization of improved effective- 
ness and coordination of the 7th Fleet and the 7th Air 
Force air onerations. 
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(7) Fusion of the elements of inteiligence_ in a manner 
urovidinr the tactical air commands^vith timely informa- 
tion on airborne and surface target sufficient for opera- 
tionally effective reactions. 

(8) A consideration of the above factors with others 
as recognized by the JCS in JCSM 651-66, dated 10 October 
1966, as they interact to affect the US air campaign m 
NVN. 

(9) Other factors as determined during the course of 
the study. 

e. The study group will reach conclusions and make 
recommendations • 

f. Administration . The Director, Joint Staff, v/ill pro- 
vide administrative support for the study group includin? 
required office space and administrative support personnel. 

g. CINCPAC will be invited to provide liaison representa- 
tion during the preparation of the study. 
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COMPOSITION OF NIGKT SONG STUDY GROUP 
Chairman: Major General John.B. McPherson, USAF, J-3 
Vice Chairman: Rear Admiral F. A. Bardshar, USN, J- 5 



OJCS: Colonel Henry W. Hise, USMC, OJCS, J-3 

Colonel Robert K. Dusenberry, USAF, OJCS, J-6 

Colonel Carl E. Zeigler, USAF, OJCS, J- 5* 

Colonel H.M. Darmstandler , USAF, OJCS, J-3 

Commander James H. Cullen, USN, OJCS, J-3 

Major Glen K. Matsumoto, USA, OJCS, J-3* 

Army: Lt Colonel Lowell B. Torseth, USA, AFSTC* 

Navy: Captain Jack M. James, USN, OPNAV 

Captain William G. Coulter, USN, OPNAV 

Captain Ralph J. Mattus, USN, OPNAV 

Captain Randell H. Prothro, USN, OPNAV 

Captain Warren H. O'Neil, USN, OPNAV 

Captain Herbert E. Camp, USN, OPNAV 

Commander Erick N. Swenson, USN 
NAVSHIPSYSCOMD 

Commander Charles E. Langton, USN, ONI 

^Commander Claude J. Tetrick, USN 
NAVORDSYSCOMD* 

Commander Robert E. Spruit, USK, OFKAV 



*Part time consultant or liaison representation 
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Commander V/illiam W.^Gay, U3K, G?NAV* 

Commander Frederick C. Palmer, USK, CFNAV* 

Lt CDmmander James M. Pugh, USK, ONI* 

Lt Commander Chester H. Lohr, USK, OIII* 

Lt Commander John D. Thomas. I- SI;, C?"AV 

Lieutenant Raymond A. Rundle, USK, I;SG* 

Lieutenant Albert G. Bush, USN, OPNAV 

Mr. George Haering, GS-17, OPNAV 

Dr. Robert Hubbard, Contractor, CNA (OEG)* 

Mr. John M. Donachy, Contractor, CNA (OZC-)* 

Mr. Aimer Crim, Contractor, NAVORDSYSCOMD* 

Mr. Ferdinand F. Neider, Contractor, CNA (OEG)* 

Mr. Melvin C. Keebaugh, Contractor, 
Airtronics Inc. 

Mr. Howard W. Kreiner, Contractor, 



Airtronics Inc.* 
Air Force: Colonel Dale S. Sweat, USAF, TAC 



Colonel Monroe S. Sams, USAF, Hq USAF 
Colonel Cyril E. Williams, USAF, Hq USAF 
Colonel David M. Critchlow, USAF, Hq USAF 
Colonel Jerry F. Hogue, USAF, Hq USAF 
Colonel William B. Craig, USAF, Hq USAF 
Lt Colonel Denver M. Porter, USAF, Hq USAF 
Lt Colonel William H. Ginn, Jr., USAF, Hq USAF 



*Part -irne consultant or liaison representation 
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Lt Colonel Theodore F. DeMuro, U3AF, Kq USAF 
Lt Colonel Irwin J. Levy, USAF, Hq USAF 
Lt Colonel Edward F. Kelly, USAF, Hq USAF* 
Lt Colonel Ralph A. Bass, USAF, Hq USAF 
Lt Colonel Donald D. Hawkins, USAF, Hq USAF 
Lt Colonel Harold V. Wright, USAF, Hq USAF* 
Major Richard J. Hall, USAF, Hq USAF 
Captain Richard A. Riddle, USAF, Hq USAF 
Captain Charles N. Dixon, USAF, TAC 
Major. Jerrell W. Brooks, USAF, Hq USAF 
Mr. David E. Anderson, GS-l^f, AFGOA* 
Mr, Bernard Kornhauser, GS-l^f, AFGOA 



Marine Corps: Colonel Edward S. Fries, USMC, CMC, (AAM)* 



CINCPAC: Colonel Harry S. LaSalle, Jr., USAF 



CINCPACFLT: Captain Theodore M. Smyer, USN, 



CINCPACAF: Colonel William T. Whisner, USAF, PACAF Hq* 
Major Homer N. Willett, USAF, PACAF Hq* 
CIA: Mr. J. Casey, GS-13, CIA* 
DIA: Captain Robert E. Adams, USN, DIA 
Commander James R. Parce, USN, DIA 
Lieutenant Scott S. Shenton, USN, DIA 
NSA: Mr. D. C. Lang, GS-lW, NSA 
WSEG: Colonel Vito S. Pedone, USAF, WSEG* 
*R^rt time consultant or liaison representation 



Colonel Thomas H. Miller, USMC, CMC 



CINCPAC Hq* 



CINCPACFLT Hq* 
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annex d to appendix a 
uy:ts visited and key personi^el contacted 



1. (C) During the period 19 February through 7 March 
19 j7, the Chairman, Vice Chairman, and other selected 
combers of the study group visited CINCPAC Headquarters 
and key personnel of the following operating units in 
Southeast Asia. The list of personnel contacted is not 
complete; it is intended, rather, to depict by repre- 
sentation the extent to which the experience and exper- 
tise of key personnel intimately involved with the 
question addressed herein has been sought by the study 
group. 

a. Tan Son Nhut (Saigon). South Vietnam. 7th AF 
Headquarters . 

(1) LGen Morayer, USAF, Commander, 7th Air Force 

MGen Graham, USAF, Vice Commander 

BGen Hendry, USAF, Assistant Chief of Staff 

BGen Dunham, USAF, Deputy for Operations 

BGen Philpot, USAF, Deputy for Intelligence 

EGen McGough, USAF, Assistant Deputy for 
Operations (Out of Country) 

Col Wallace, USAF, Assistant to BGen McGough 

Col Horn, USAF, Alpha Team 

Col Forbes, USAF, Bravo Team 

Col Anderson, USAF, Reconnaissance 

Col Widner, USAF, PACAF SEAOR Coordination 
Group 

Col Hageman, USAF, Assistant to Deputy for 
Operations 
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Col V/itry, U3AF, £lectrori,*.c V.'ariare 

Capt Yates, USN, Navy Liaison to 7th AF 

LCol Krepnik, USAF, Tactics 

LCol Flaherty, USAF, i^GHT SONG Project 
Officer 

LCol Ritter, USAF, Alpha Team 

LCol Leiser, USAF, Alpha Team 

Capt Carraway, USAF, Special Security Officer 

(2) U-^nth Taptical Reconnaissa nce Wine 

Col Williams, USAF, Commander ■ 

b. Sf>venth Fleet 

VAdm Hyland, USN, Commander, 7th Fleet 

c*. Yank e e Station 

(1) USS ENTERPRISE (CVA(N)6'^) 

RAdm Mehle, USN, Commander (CTG-77-0) 

Capt Holloway, USN, Commanding Officer, 
USS ENTERPRISE CVA tN')65) 

Cdr Shipman, USN, Commander (CAVJ-9) 

Cdr Barie, USN, Commanding Officer (VA-3^) 

Cdr Smith, USN, Commanding Officer (VA-56) 

Cdr Sherman, USN, Executive Officer (VA-56) 

Cdr Ryan, USN, Commanding Officer (RVAH-6) 

Cdr Rough, USN, Commanding Officer (VF-92) 
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(^) 1133 TICONDEROGA (CVA-1^ ) 

Capt Miller, U3N, Commanding Officer. 
U3S TICONDEROGA (CVA-lU.) 

Cdr Phillips, USN, Commander (CAW-19) 

Cdr Conklin, USM, Commanding Officer (VF-I9I) 

Cdr Merchant, USN, Commanding Officer (VA-52) 

(3) U3S KITTY HAWK (CVA-6^) 

RAdm Richardson, USN, Commander (TF-77) 

Capt Pugh, USN, Commanding Officer 
USS KITTY HAWK (CVA-63) 



Capt Conaster, USN, Chief of Staff (TF-77) 
Capt Gorsline, USN, Operations Officer (TF-77) 
d. Danang Air Base. South Vietnam 

( 1 ) Illrd Marine Amphibious Force 

LGen Walt, USMC, Commanding General 

Col Doyle, USMC, Chief of Staff 

LCol Talbert, USMC, Officer in Charge TADC 

Maj McManus, USMC, MTDS Project Officer 

(2) 1st Marine Air Wing 

MGen Roberts haw, USMC, Commanding General 
BGen Owens, USMC, Vice Commanding General 

( 3 ) Iln d Marine Air Group 
Col Guss, USMC, Commander 
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LCol Fleming, USMC, Commanding Officer 
■ ( 5) 62Q^-th Security Squadron 

Ma,1 Ardisaria, USMC, Commanding Officer 

C6) ^66th Tactical Fighter Wing 
Col Rankin, USAF, Commander 
Col Randels, USAF, Deputy Commander 
Col Stanfield, USAF, Deputy for Operations 
Capt Riley, USAF, Electronic Warfare Officer 

(7) Tact ica l Air Control Center 
Col Williams, USAF, Commander 

Udorn Air Base. Thailand 

(1) 7th AF/l^th AF (Thailand) 
MGen Bond, USAF, Commander 

Col Hayes, USAF, Chief of Staff 
Cdr Buck, USN, Navy Liaison Officer 

(2) M'^2nd Tactical Reconnaissance Wing 

Col Shick, USAF, Commander (R-FAC and R-101) 
Col Kuhlmann, USAF, Deputy for Operations 

Col Kissiek, USAF, Deputy for Intelligence 

( SB-66C ) 

(3) Ilnd Tactical Reconnaissance Squadron 
LCol Estes, USAF, Commander 
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LCol Stirling, U3AF, Commander 
Maj Beverly, U3AF, Tactics 

f . Utapao Air Base, Thailand 

(1) ^258th Strategic Bomb Wine 
Col Farrar, U3AF, Commander 

(2) 6^5th Combat Support Group 
Col Brock, USAF, Commander 

g. Korat Air Base. Thailand 

(1) ^88th Tactical Fighter Wine 
Col Chair sell, USAF, Commander 
Col Johnson, USAF, Deputy for Operations 
Maj White, USAF, (WILD WEASEL) Operations 

( 2 ) 197^t h Communic^ations Group 
Col Brown, USAF, Commander 
LCol 1 albert, USAF, Operations 

h. Takhl i Air Base. Thailand 

(1) liith Tactical Fighter Wing 
Col Scott, USAF, Commander 

Col Brought on, USAF, Deputy Commander 
Col Hill, USAF, Deputy for Operations 

(2) Tactical Reconnaissance Wine 

Col Gordon, USAF, Deputy Commander (EB-66B) 
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(3) T^2nd Tactical Fighter 3auftdron 



LCol Salmon, USAF, Commander 
(if) ^5M-t h Tactical Fighter Squadron 

LCol Gast, USAF, Commander 
(5) ^,57th Tactical Fighter Squadron 
LCol Murphy, USAF, Commander 
i. Ubon Air Base. Thailand 

(1) 8th Tactical Fighter Wing 
Col Olds, USAF, Commander 

Col Garrison, USAF, Deputy Commander 
Col James, USAF, Deputy for Operations 
Maj Bloomcamp, USAF, Tactics Officer 

(2) BIG EYE Detachment 

LCol Peck, USAF, Commander 

Guam 

^rd Air Division 

MGen Crum, USAF, Commander 

BGen Kline; USAF, Deputy Commander 

Col Johnson, USAF 
k. Okinawa 

Sobe Joint Processing Center 
Col Harrold, USAF 
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:QNFiD2?niai-.i. 
— 



i . r'le*?-: IntelliEgnce Center" Pacific FscillTv 
Cubi Point. Philippines 

Briefing by Officer in Charge snd ail Division 
Chiefs 
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BARREL ROLL - 
BIG EYE - 

BIG LOOK - 

BLUE SPRINGS - 
BLUE TREE - 

CHARGER HORSE - 



COMBAT PROOF - 



COMBAT LIGHTNING - 



COMMANDO LANCE - 



IRON HAND - 



Armed reconnaissance and strike 
operations in northern Laos. 

U3AF EC-121 airborne early warning 
aircraft used for MIG warning and 
CHI COM border warning. 

USN EC-121 tactical electronic 
intelligence collection aircraft 
used for MIG/SAK warning. 

Photo reconnaissance program over 
North Vietnam utilizing drones. 

Pre and post strike photo recon- 
naissance program to support 
ROLLING THUNDER operations. 

A Navy project to net, by rapid and 
secure communications, the Special 
Intelligence units aboard CTF 77 
vessels. 

Groimd controlled radar bombing 
system (MSQ-77) used with USAF B-52 
and tactical fighter strike 
operations. 

USAF Tactical Air Control System 
to control air operations over 
North Vietnam. 

NSA ELINT/COMINT collection program 
utilizing USAF C-I30 (previously 
called SILVER DAWN) and used for 
MIG/SAM warnings. 

USAF/USN armed reconnaissance and 
strike operations against SAM 
installations in North Vietnam. 
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THON HOUSE - 
PIRAZ 7 

pnT.T.TTJfx THUNDER 

I 
\ 

SEEK DAWN - 

?;tram valve - 
rtkel. tiger - 
ttPtRR hound - 

TflQJ AN HORSE - 
WTLD WEASEL - 

YANKEE STATION 
YANKEE TEAM - 
YOGI BEAR - 




An NSA automated cystem by vmich 
Special Intelligence information 
will be made available in near 
real time. To be netted with 
compatible USN/USMC/USAF systems. 

Positive Identification and Radar 
Advisory Zone (Also the terra usee 
to identify the CLG/DLG which per- 
forms the function in the Gulf oi 
Tonkin) . 

Air strike and armed reconnaissance 
program in North Vietnam. 

USAF automated facilities being 
installed in Thailand and South. Vietnam 
as part of COMBAT LIGHTNING project. 

USN interim ship-shore HF secure voice 
program. 

Armed reconnaissance and strike 
operations in southern Laos. 

Air strike Program in southeast Laos 
against troops, vehicles and supplies. 

High altitude (U-2) photo/ELINT 
reconnaissance operations. 

USAF tactical fighters CF-105F) 
configured with special electronic 
equipment for location and attacic 
of active SA-2/AAA radars. 

Geographic area of operations of 
naval forces in the Gulf of Tonkin, 

Photo reconnaissance program in^ 
support of air operations over Laos. 

An NSA equipment package to make 
Special Intelligence immediately 
available to operating forces. 
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A. (S) GENERAL 

1. Basic to any analysis of the U3 air campaign against 
North Vietnam is the consideration of several signifi- 
cs.nt factors which have inrluenced US air operations to 
date and must be expected to influence the formulation 
and conduct of future air operations; whether directed 
against the over-all threat from North Vietnam or 
against the specific threat posed by its air defense sys- 



2. These significant factors can be grouped into 
four categories. . The first involves a consideration of 
US military objectives, capabilities, and logistic 
requirements for conducting the air campaign. The 
second encompasses an analysis of enemy capabilities and 
logistic requirements to nullify the effects of US air 
operation?, and the influence of this additional enemy 
elTort upon his capability to direct or support the 
insurgencies in South Vietnam and Laos. The third 
category involves consideration of the physical factors 
of the theater, including weather, terrain, hydrography, 
national boundaries, distances, and base locations. 
The fourth deals with the consideration of US national 
objectives and commensurate high level decisions 
regarding the intensity and scope with which the air 
war may be conducted. Following is a discussion of 
these four groups of basic considerations. 

B. (S) GROUH I - US MILITARY OBJECTIVES. CAPABILITIES. A7D 
LOGISTIC REQUIREMENTS 

1. US Military Objectives . The objective of the US 
air cajnpaign has been to cause Hanoi to cease its 
aggression in South Vietnam, and to make continued support 
of the Viet Cong Insurgency as difficult and costly as 
possible. US policy has been to achieve this by steadily 
increasing military pressure against North Vietnam. Tasks 
to accomplish the objective are: 



. tern. 



a. Reduce or deny external assistance to North 
Vietnam. 




B-1 



Appendix B 



b.' Dis-irupt and destroy ^-i deptn ij;°-^^^^,,io;: 
that contribute most to support of .he cgg- 

H«ra« disrupt, and impede movement of men 
and'mafer!Ils ^^LaL'and South Vietnam. 

2. Ul^aEa^ili^- ^^|ortiel!"ordn2nce '^eid?fu^es 
l&rtol'sirS ^ I?r^o;irations in North Viet- 

nam- 

sortie capability i'i,'=°':^i''^"lttonl available to US 
p fiFENSES 

^' ^-^T "^nimili aH^^SfrilfonTnlio^trfiet^am 
Il'en^'^defeaf or'overcoml'^he^ffects of US air op.: • 

ations by: 

■ a. inrproving the air ^e^enses of North Vietnam 
to. '-=pose increasing losses on US aireraiii 
degrading US bombing effectiveness 
. -untering the effects ci US air operations by 
comp vory activity 

' d. .lacing losses by outside aid and effecting 
net g'. 

:tin6 North vietnar. .s a 'ioti« °f ^ 

aggress. '^^rir-ope: 
sures tc :iDlt ^ ^ ^^-^ ^ 

f. con. -.ing •.. , . ^ndmilita. effort, 
throiighout - *-.he£"* .As- 

ait defense systams ... subversive 



Asia: 
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The Gov^mr.en': . The g^verriT.ent , a cr)m:r;unic*: 
dictatorship, exchanges recognition with and receives 
aid from the communist v;orld. It seeks international 
recognition and unification of all of Vietnam under 
communist control through political/insurgent action. 

b. . Military Alliances and Agreements . Military 
alliances are proh:.bited under the 195W Geneva 
Agreement; however, Communist China has openly 
stated that it is ready to assist in the defense 
of North Vietnam. Surface-to-air missiles, artil- 
lery, vehicles and communications equipment, as well 
as aircraft and naval craft, have been provided by 
communist bloc countries. Communist China and the 
Soviet Union provide military support and train both 
officers and NCOs of the North Vietnamese Armed 
Forces; including jet pilots. 

c. Agriculture. Economy and L ines of CommuniGatlon* ^ 

(1) North Vietnam is predominantly an agricul- 
tural country with about 80 percent of the labor 
force engaged in this activity. 

(2) The gross national product for 1965 was 
estimated at $1,639 billions (US) the equivalent 
of S92 (US) per capita. Major industries are 
food processing, textiles, machine building, 
mining and cement. Main import needs are petro- 
leum, machinery and equipment. 

(3) Total non-military aid during the period 
1955 to 196W was $956. million (US). Of this 
amount Communist China supplied $^57 million, the 
Soviet Union $369 million, and the East European' 
Communist countries $130 million. Non-military 
aid received by North Vietnam during 1965 was 
about $150 million. 

(^) It is estimated that there are 566 route 
miles of single track, metergage (3' 3 3/8" wide) 
65 route miles of dual gage (3' 3 3/8" and ^' 8i" ) 
• and approximately 25 route miles of single track 
standard gage (^'8") rail lines. Of 7,000-8,000 
miles of highways, all are earth and gravel except 
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for about. 700 miles of ail-s^ason ro%d^. Ih^r- 
arp ■< •180 nii!'i.- of inland w£,L'.TVi.y;,, ol ybich 
t^Oo'muJ: .-.r^. navigable ty r:h.iJov,-'ir-al.. rr/^ir 

teamer durkig high water -^^f^.i/'^hpr^ 
about 900 miles are navigable pereruually. mer- 
are 13 ports; one principal (Haiphong), two 
secondary, and ten minor. 

C5) The NVN Merchant Marine consists of /o^J^ 
c-reo ships and two tankers, totaling .8,^93 gross 
registlred tISs. The air transport fleet con- 
silts of 9^ aircraft. There ^"^5 airfields 
believed to have been in use since 196!+. Of the.e, 
10 have permanent surface runways and 12 have 
runways In excess of W,000 feet m length. Pour 
of the airfields are currently 
a result of US air strikes. One additional air- 
field is under construction. 

(6) Most lines of communication in North Viet- 
nam are subject to seasonal conditions. Only a 
s^lf poi^^ion of the highways are f ^l^-^jf 
Construction, and tide and seasonal rainfall have 
a significant effect on inland waterways. 

d. ftrm^ri Forces. * Total military personnel strength 
( in-country ) : 

Army 358,600 

Navy ^ ' 500 

Air Force 3,700 (estimated) 

, Security Forces - ^00 

TOTAL 3Bl»300 

(1) Army . Army personnel strength in-country 
Is 358,6007 Additionally, there are an estimated 
61,510 NVN Army personnel in Laos and fo^^^ 
nam. North Vietnam is organized into 10 infantry 
divisions (in-country), one artillery division, 
one AAA division, four infantry brigades, eight 
independent infantry regiments, one armored regi- 
ment, 80 AAA regiments, and 25-30 SA-2 battalions. 

♦Source: DIA Southeast Asia Military Fact Book 
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(2) "iavv. :\'£V7 persorriei strength is 2,500. 
The ITVN Navy inventory consists of. 36 torpedo 
and patrol boats plus 25 service craft. 

(3) Air Force . Air Force personnel strength 
is estimated to be 3^700, including cadre ele- 
ments and trainees. The NVN Air Force has a total 
of 232 aircraft. The aircraft inventory includes 
12^ jet aircraft, of which II3 are fighters, 
eight light bombers, and three trainers; and 109 
prop aircraft, of which 5^ are transports, 26 
helicopters, and 29 trainers. About 32 MIG 15/17s 
and two IL-28s are dispersed in China. 

W 3urface-to-Air Missile Defense . All of the 
- vital areas of North Vietnam in the Red River delta 
and the populated coastal regions south to the 
18th parallel are within the potential SAM envelope. 
There are about 25-30 SAM battalions presently in 
operation in North Vietnam. 

(5) Paramilitary Forces . The paramilitary 
forces (security forces of the Ministry of Public 
Security) has a personnel strength of 16,500. 

(6) Reserves . Reserve forces consist of: Armed 
regional militia with headquarters elements in 
each provincial capital and units in each district; 
self-defense forces organized in government agen- 
cies and civilian industry for local security and 
air defense; and, a registered group— only par- 
tially armed, including overage, underage, and 
females — which has a potential reserve of about 
3,000,000. These units give support to AAA 
defense units. 

e. Military Aid . North Vietnam received the equiv- 
alent of over $1,200 million (US) in military aid 
during the period 1955-1966 from the following coun- 
tries: Communist China - $100-120 million, U33R - 
$1,100 million, and the European Communist countries 
about $10 million. 

^- Manpower Resources . Population: 17,895,000 as 
of 1 January ■ 1966; males (ages 15-^9), W,m-6,000; 
physically fit, 2,110,000. The average number of 
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mal-'S currency r-- 
about I7t),000. 

rently provide over luu, 

tary service. ^^^^ 
h. iiE^SIsaSS-^if^: sl^h Vietnam, the enemy 

^"°Trf North'vfetnirtlthese res^urces^-^^ ^ 
To" crucial to the vre^^\^J,fZl ^^fense Systen., 
'dfvllopment f ^,^!«Lr Defenfe System is depicted 

The grovth oi 

a^.*^^^ ^* Th^ bulk of 

i. concentr e 
North Vietnam^resoui-c«s ^re co percentage of »VN 

packages V and VI. J^\^°tted in these tvo route 
national resources are xu 
packages: 



Population 

Industry 
Agriculture 

Roads (mileage) 
Railroads ^^^^^^6®^ 
Air Force (OBJ 
Naval (OB) 

Ground k^^ai- .r-v 

(Antiaircraft ArtiU.-y 

Surface-to-Air Missiles 

npsD Water Ports 
Rlilrold Rolling Stock 



90-95% 
65% of rice 
85* of other 

100* 
100* 

80* 
100* 
75* plus 
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Additionally, all foreign aM passes thru this area 
and the majority of the military logistic base is 
located there. 



j . Targeting Aeainsr Enemy Resources 

.(1) The above listed resources can be resolved 
into target systems. One of several possible 
sequential gradings relating the worth and vul- 
nerability of IWN target systems and subsystems, 
is shown below: 



SHORT-TERM 



LONG-TERM 



ELECTRIC POWER 
PORT FACILITIES a/ 
TRANSPORTATION 
AIRFIELDS b/ 

DIKES 

DAMS AND LOCKS 

RAIL FACILITIES a/ 

INDUSTRY 

DREDGES 

AIR DEFENSE 

3AM:5 b/ 

RADAR b/ 

POL 

FOOD 

TELECOMMUNICATIONS 
STORAGE AREAS 
BRIDGES a/ 
COMMAND AND CONTROL 
AAA b/ 



1 PORT FACILITIES a/ 

2 ELECTRIC POWER 
AIRFIELDS b/ 
TRANSPORTATION 
DIKES 
INDUSTRY 
DREDGES 
FOOD 

AIR DEFENSE 

10 RAIL FACILITIES a/ 

11 SAMs b/ 

12 STORAGE AREAS 

13 POL 

Ih DAMS AND LOCKS 

15 RADAR b/ 

16 AAA b/" 

17 COMMAND AxVD CONTROL b/ 
16 BRIDGES a/ 

19 TELECOMMUNICATIONS 



(2) Several of these target systems have not 
been attacked and none of them have been attacked 
ipi their entirety. As a consequence, the enemy 
has had sufficient respite and resourcef: exempt 
from attack to adjust to the shortages and dis- 
locations caused by US air operations. (TAB E 

is a graphic portrayal of authorized versus 
exempt target complexes in North Vietnam. ) 

(3) In this context, the ability of the enemy 
to obtain arms and munitions from outside sources 



a/ LOG subsystems 

b/ Air defense subsystem 
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has been of great importance. The importation oi' 
weapons over the rail lines from China and through 
deep water ports has been essential to continued 
enemy operations. 

(^) US forces are authorized to attack the 
northwest rail line from Hanoi to China over 
66 percent of its length and the northeast rail 
line over 62.5 percent of its length. 

D- GROUP TIT - THE OPERATIONAL THEATRP 

1. Geography. North Vietnam has an area of about 
63,000 sqiiare miles; approximately the size of the 
state of (Washington. The greater part of the country 
is covered by rough mountains extending generally from 
northwest to southeast. West of the Red Riv^r, p«»aks 
range from 7,000 to 10,000 feet in height, but else- 
where heights are generally less than 6,000 feet. The 
principal rivers follow the same northwest-southeast 
trend. The most significant feature of the non-moun- 
tainous region is the trangular Red River delta plain 
which measures about 100 miles from its apex on the 

Red River to its 80 mile long base formed by the coast.- 
inis delta contains many watercourses. Coastal plains 
5 to 50 miles wide extend southward from the delta; 
these plains and the delta are mostly rice fields. 
Forests interspersed with scrub and grass are found 
on the mountains. Because of flooded rice fields and 
rugged mountains, vehicular movement away from the 
roads is impracticable almost everywhere; except during 
the dry season in marginal areas of the delta and the 
coastal plains and in some parts of the wider valleys. 
Movanent for men on foot is believed to be slow. 

2. Climate. The climate is monsoonal, with a humid, 
hot and wet southwest season between May and September 
and a cool dry northeast season between October and 
March; however, in coastal regions a light continuous 
drizzle causing high humidity and poor visibility often 
occurs between January and April. The average annual 
rainfall at Hanoi is 66 inches. During the southwest 
monsoon the maximum temperatures range between 75 degrees 
rahrenheit in the mountains and 90 degrees on the 
plains, and the minimum between 6k and 80 degrees 
respectively. During the northeast monsoon the corres- 
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ponding maxima are beivesn ""^O and 70 degree? and the 
minima between ^-0 and 55 degrees. 

3« Weather . The weather in'Southesst Asia has a 
strong influence on military operations there. Of the 
two monsoons, the southwest monsoon has tae greater 
effect on over-all military activity since it brings 
heavy rains to most of the country between May and 
September; one exception is the strip of land east 
of the coastal mountain range in central Vietnam which 
remains dry. A transitional season occurs in March 
and April and a^ain in October. The latter precedes th 
northeast monsoon which lasts from November through 
February, bringing rain to the coastal area and gradual 
dryness to the land mass west of the mountains. The 
Northeast monsoon has a particularly adverse affect on 
air operations in North Vietnam. The low ceilings and 
protracted periods of low visibility over the Red River 
delta inhibit air attacks and favor air defense of the 
area. 

^. Base Locations . The distance to major target 
areas in North Vietnam is shown at TAB F. 

5- Route Packages . The division of route packages 
in North Vietnam is shown at TAB G. 

E. (S) GROUP IV - US NATIONAL OBJECTIVES AND THE INTEN ^ 
SITY AND SCOPE OF THE AIR WAR 

1. The effectiveness of US air operations in North 
Vietnam has been limited largely by the selected inten- 
sity and scope of US operations and to a lesser extent 
by the opposing enemy capabilities and objectives. 
Vital portions of the enemy logistic system have been 
exempt from attack and other portions of the system 
have been attacked only in part and often against the 
least important elements. To the present time, the 
limits of US national objectives have precluded the 
execution of a systematic US tactical air campaign 
designed to break vital enemy target systems. Th«;se 
limits have reduced the effectiveness of U" air oper- 
ations below that which could be obtained using < h'=j r:a:n 
forces with broader objectives and a wider spectrum of 
targets. 
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2. Although US air operations have impeded the flow, 
the enemy has not been deterred from c&ntinuing the 
input of men and supplies into South Vietnam. The 
limited U3 national objectives with respect to North 
Vietnam, and associated humane instinct?; to avoid civil- 
ian casualties, have been used by the communi:;t3 as an 
effective propaganda tool to further rer^tiict U3 air 
operations, At-the same time, the enemy has taken 
advantage of U3 constraints to import and erect formidab 
air defenses. The United States is now faced with this 
growing threat from the enemy air defense system and 

CD possible significantly increased aircraft losses; 
(2) increased pressures, both foreign and domestic, to 
cease air operations in North Vietnam; and (3) the 
uncertain value of air interdiction in slowing the 
movement of enemy personnel and supplies into South 
Vietnam. 

3. It must be concluded that US tactical air oper-- 
ations have not applied adequate and steady pressure 
against the enemy. Imposed restrictions have resulted 
in the inefficient use of tactical air and the enemy 
has turned US restraints to his own propaganda advan- 
tage. The United States has three broad alternatives 
regarding the air war in North Vietnam: 

a. Withdraw air operations against North Vietnam; 
in part or completely. 

b. Maintain present objectives, authority and 
constraints and increase the effectiveness of US 
air operations by technological improvements and 
improved use of existing equipment. 

c. Increase targeting authority to attack com- 
plete target systems and add technological improve- 
ments. 

Complete or partial withdrawal of air operations 
against North Vietnam woxUd be a military, political 
and prestige defeat for the United States. Such action 
would facilitate the movement of enemy personnel, equip- 
ment and supplies into South Vietnam and would almost 
certainly increase total American casualties. Such 
action would shorten the enemy supply lines that are 
vulnerable to attack and reduce the area that he must 
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d';l"";id. W 1 i.hsi'^avaX cl' air op(?rat.ioti a^-s irirt i^fortli Viet- 
iKjm would reruii in an increase J.n tho. enemy's capability 
r.o rupport attacks at- places and times of his choice. 
Con.7equently , it is by far the least desirable alter- 
.;at ive . 

5. The second alternative - maintaining present 
objectives, targeting authority and constraints while 
increasing the effectiveness of US air operations by 
technological improvements and by more intensive and 
effective use of existing equipments - would require 
no new or major decisions. This alternative assumes 
that improved use of US resources and technology can 
satisfactorily overcome the advantages that present 

US constraints afford the enemy. It also implies that 
within present constraints, the United States can pre- 
vent further growth in the effectiveness of the NVN 
Air Defense System and ultimately achieve the objectives 
of the air war. This alternative can be selected 
without corresponding readjustment of political factors - 
but it entails considerable military risks if the 
assumptions prove invalid. The NIGHT SONG Study 
Group explored the assumptions and potentialities of 
this alternative. It should be noted that technolog- 
ical and munition improvements recommended to support 
this alternative would have similar or increased 
value if the objectives of US air operations in North 
Vietnam were broadened. 

6. The third alternative - increasing targeting 
authority to attack complete enemy target systems 
(including all deep water ports and logistics systems) 
would be the most efficient method of applying mili- 
tary pressure on the enemy and of decreasing the total 
costs of US operations. This alternative would permit 
an intensive air campaign to (1) exact a full price 
•from the enemy in'return for his efforts to conquer 
South Vietnam; (2) reduce the effectiveness of his air 
defense -system; and (3) defeat his logistic rystem and 
consequently the military effort of North Vietnam. Dis- 
advantages could include a short term increase in air- 
craft losses and increased criticism of US action?:. 
From a military standpoint, this course of action is 
the most desirable. A digest of concepts and recommen- 
dations of the Joint Chiefs of Staff regarding the air 
campaign, including increased targeting authority, is 
contained at Appendix C. 
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OVERVIEvJ 



The concepts and recommendations of the Joint Chiefs 
of Staff regarding air operas tons in North Vietnam have 
consistently supported the n^cional objectives for US 
participation in Southeast Aiia as expressed in National 
Security Action Memorandum (NSAM 288) and subsequent 
documents of higher authority. In addition, these con- 
cepts and recommendations have embodied the axiomatic 
principles of military strategy including: suddenness of 
attack, division of the enemy's strength, timeliness of 
action, enemy's reactions, and quick and decisive achieve- 
ment of objectives* Intentionally, these concepts have 
represented escalatory actions with sufficient coercive 
impact to support strong political strategy in inducing 
the enemy to desist in the support of insurrection 
activity, ; Conversely, portions of the recommendations 
have been authorized for incremental implementation over 
the past two to three years vice the conceptualized plan 
period of two to three months. 
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Z2 Jan 6^- ''Vietnam^and Southeast Asia C'J;' 



Summary of Concept . The JCS informed SecDef that it 
was their view the United States must remove self- 
imposed restrictions and take stronger actions against 
NVN. "These restrictions while they may make our inter- 
national position more readily defensible, all tend to 
make the task in Vietnam more complex, more time-consum- 
ing and, in the end, more costly.." They recommended 
that the United States "make ready" to carry out, among 
others, the following actions: 1; overfly Laos and 
Cambodia to whatever extent necessary to acquire opera- 
tional intelligence 5 2) arm, equip, advise and support 
the GNV in its conduct of aerial bombing of critical 
targets in NVN and in mining the sea approaches to that 
country, 3) conduct aerial bombing of key NVN targets 
using US resources under VN cover, and with the GVN ouenly 
assuming responsibility for the bombings. 

Remarks . This paper was furnished to the SecState by the 
SecDef, In his 5 Feb 6h reply to SecDef, the SecState 
stated that he shared the views of the JCS in "that the 
focus of the counter- insurgency battle lies in SVN itself. 
He further stated, "that this war, like other guerrilla 
wars, is essentially political — an important fact to bear 
in mind in determining command and control arrangements 
in Vietnam . . . , that we must determine what the effects 
will be on the other countries in the area of any major 
action we take . . . ; that we must also determine with 
respect to any proposal action what we can realistically 
expect to achieve with that action, and balance that 
against the political and military risks attendant UDon 
that action before reaching a decision." 
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2 Mar om- JCSM-17^-6^: "Vietnam (U)" 

I 
! 

Summary: of Concepts . The JCS submitted preliminary 
judgements to SecDef designed to exert increasing mili- 
tary pressure upon the government of North Vietnam to 
cease support, of the insurrection in South Vietnam and 
Pathet Lao activities in Laos. They stated that, after 
analyzing the enemy's strengths, capabilities and vulner- 
abilities, they arrived at the following conclusions: 

a. US resolve and intentions to extend the war as 
necessary should be made clear immediately by overt 
military actions against the DRV, 

b. Military action should be. a part of a coordinated 
diplomatic, military, and psychological program directed 
at deterring the enemy and preparing the world for 
extension of the war. 

c. Preparations should be made for military actions, 
one in the form of a sudden blow for shock effort, another 
in the form of ascending order of severity with increas- 
ing US participation, the purpose of either being to bring 
about cessation of DRV support of the insurgency. 

d. . It is unlikely that a graduated program of mili- 
tary operations against the DRV with increasing US partici« 
pat ion ;will provoke large-scale Chinese Communist inter- 
vention. 

e. Initial actions should provide for overt US 
demonstrations, expansion of RVN activities, including 
FARMGATE operations into the DRV. 

f . Concurrently, preparations should be initiated 
for increasing the intensity of effort against the DRV 
by the US and GVN. 

Remarks . In his memorandum dated 21 Feb 6^, SecDef has 
requested these views of the JCS as to a number of mili- 
tary uncertainties that must be resolved. He wanted them 
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for consideration before politicals-decisions v/ould be 
taken affecting a program, then being reviewed, designed 
to exert increasing military pressure upon the governmenL 
of North Vietnam with a view to inducing that government 
to terminate its support and encouragement of the insur- 
rection in South Vieunam and curtail Pathet Lao activities 
in Laos. SecDef appreciated the fact that a detailed 
response may have required a longer time, but requested 
a preliminary judgment for consideration prior to his 
anticipated departure for South Vietnam about h March 6'+. 

In his 5 Mar 6^- memorandum, SecDef stated: "Your 
comments and recommendations set forth in the references 
have been noted. They have been utilized by Assistant 
Secretary Bundy and Major General Anthis in their dis- 
cussions in the Vietnam Coordinating Committee. The 
matters you raised will be reviewed with Admiral Felt 
and the Country Team in our forthcoming conferences." 
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Mar 6k . JCSM-222-6lf : "Draft Memoraiidum for the President," 
I Subject: "South Vietnam" 



Summarv !of Concert. The JCS, after review of the draft 



memorandum proposed by the SecDef , concurred with its 
recommendations (listed below) subject to several com- 
ments including their conclusion that the recommended pro- 
gram to itself would not be sufficient to turn the tide 
against ;the Viet Cong in South Vietnam without positive 
action being taken against the Hanoi Government at an 
early date. They re-emphasized the program outlined in 
JCSM-17^-6if of 2 Mar 6^, subject: "Vietnam." (See above) 

Recommendations . 

"1. To make it clear that we are prepared to furnish 
assistance and support to South Vietnam for as long as 
it takes to being the insurgency under control. 

To make it clear that we fully support the Khanh 
government and are opposed to any further coups. 

"3. To support a Program for National Mobilization 
(including a national service law) to put South Vietnam 
on a war footing. 

To assist the Vietnamese to increase the armed 
forces .(regular plus paramilitary) by at least 50^000 men. 

"5. To assist the Vietnamese to create a greatly enlarged 
Civil Administrative Corps for work at province, district 
and hamlet levels. 

"6. To assist the Vietnamese to improve and reorganize 
the paramilitary forces and to increase their compensation. 

"7. To assist the Vietnamese to create an offensive 
guerrilla force • 

"8. To provide the Vietnamese Air Force 25 A-IH aircraft 
in exchange for the present T-28s. 
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I.": provido zhQ Vie ■:na!ns:3e Arrri^' "iidd it it-r.il -''.-ll" 
armorod ncrnonnei carriers ( withdr-awiriK the K-ll'+s ther'v; . 
additional river boats, and apprcxima-cely S5-1'0 r.illic-n 
of other additional material. * 



"10. To announce publicly the Fertilizer Program and 
to expand it with a view within two years to trebling 
the amount of fertilizer made available. 

"11. To authorize continued high-level US overflights 
of South Vietnam's borders and to authorize "hot oursuit" 
and South Vietnamese ground operations over the Laotain 
line for the purpose of border control. More ambitious 
operations into Laos involving units beyond battalion 
size should be authorized only with the approval of 
Souvanna Phouma. Operations across the Cambodian border 
should depend on the state of relations with Cambodia. 

"12. To prepare immediately to be in a position on 72 
hours' notice to initiate the full range of Laotian and 
Cambodian "border Control" actions (beyond those authorized 
in paragraph 11 above) and the "Retaliatory Actions" against 
North Vietnam, and to be in a position on 30 days' notice 
to initiate the program of "Graduated Overt Military F-e*^- 
:3ure" against North Vietnam." 

Remarks. The 13 Mar 6h Draft Memoi^andum was sent in 
final form to the President on 16 Mar 6*+, and approved by 
the President in a meeting of the National Security Council 
on 17 Mar bh. All agencies concerned were directed to 
proceed energetically with the execution of the recommenda- 
tions of that National Security Action Memorandum (NSAM 2^8) 
In a subsequent memorandum ( JCSM-256-6if) the JCS recommended 
that SecDef bolster the sagging program and "take the lead 
m energizing the actions which must be taken throuehou-^ 
the government." 
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: Juri JCSM-lf71-6H-. subjecL: "Objectives and Courses 
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Comments 
^71-6^ ' 



F^immarv nf Concept . This JCSM, which was an agreed JCS 
•Daper, i.ess the views of the Chairman, Joint Chiefs of 
Staff, riecommended the following: 

a.i That in any national level discussions of action 
against iNorth Vietnam, precise delineations of both objec- 
tives and their supporting courses of action be sought. 

bJ That the United States prepare to accomplish 
through military actions, distruction of the North Vietnamese 
will and capabilities as necessary to counsel the Democratic 
Government of Vietnam (DRV) to cease providing support to 
the insurgencies in South Vietnam and Laos. 

c. That, as a lesser alternative, the employment of 
limited. military action against two target complexes (Vinh 
and Dien Bien Phu) be geared to demonstrating an early, 
sharp change in US outlook and determination. 

A subsequent memorandum by the Chairman (CM-1^51-6^) 
dated 5 June 196M-, added a third pattern from among which 
the choice could be made to initiate the attack on North 
Vietnam. This was a compromise between the JCS all-out 
and dem'onstrative' attacks. It was the recommendation of 
the Chairman; however, he also recommended, since he felt 
■chat it was highly probable* that political considerations 
would incline the responsible civilian officials to ask 
for the demonstrative attacks, that the JCS be asked to 
develop a strike plan based on such a decision. 

Remarks . In his 10 June 196^ memorandum to the CJCS "that 
the Joint Chiefs of Staff be asked to develop a strike 
plan based upon demonstrative strikes against limited 
military targets." The first reprisal attacks were executed 
on 5 Aug 6if and 8-11 Feb 65. 
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5 Jun 6^ JCSM-i+S9-D^, subject:" - "Initial Low-Level 
Reconnaissance Operation into North Vietnam" 



Summary of Concept . This paper recommends that high 
priority, iow-level reconnaissance over North Vietnam 
be conducted as soon as possible at maximum effort. 
Maximum effort is defined as 22 initial daylight sorties 
over five key routes feeding into Laos followed by repet 
tive coverage to maintain meaningful surveillance of 
supply and infiltration activity along these routes. It 
also includes night photography of selected targets on 
an infrequent basis. 

Remarks. SecDef noted the JCS recommendation in his 
15 Jun 196^ memorandum and directed that the plan be kepi 
in readiness to be carried out on short notice. After 
subsequent recommendations low level reconnaissance over 
NVN was initiated on' 10 Mar 6?. 
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2h Aug 6^- JCSH -729-6^: "Targer Study - TJVN (5)" 

Summary of Concept . The JCS provided SecDef with a list 
of targets "considered most critical to the DRV support 
of insurgency ouerations, DRV military capabilities, and 
industrial output. The purpose of air attacks against 
these targets would be to cause the DRV to desist from 
suDDorting the Pathet Lao (PL) and Viet Cong (VC) and 
to' reduce the will and capability of that Government to 
renew any such support." Targets were grouped into five 
basic categories: 

I Category A - Airfields. 

' Category B - Lines of communications 

(bridges, railroad yards, and shops). 




i Category D - Industrial Installations. 

Category E - Route Armed Reconnaissance. 

The JCS stated that CINCPAC had been directed to 
develop and submit strike plans for four patterns of 
attack in ascending order of severity against NVK. They 
indicated that if the decision was made to strike a major 
blow against NVN, time could be reduced "by deploying 
additional tactical fighter squadrons (US Air Force and 
US Marine Corps) and an additional CVA .group" and 
utilizing SAC forces listed in the JSCP for contingency 
plans . 

From a military viewpoint, the JCS considered "that 
the most effective application of military force will 
result from a sudden, sharp blow in order to bring home 
the penalties for violating international agreements and 
the intent of the United States to bring a cessation of 
DRV support of the insurgency in Laos and the RVN." 
I 

The JCS pointed out that where feasible, leaflet 
missions could be flown to warn civilians. 
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Remarks . On 31 August 196^, SecDef acknowledged receint 
of the Target Study and posed questions on the following: 

a. The sufficiency of ordnance and POL stocks in 
PACOM to deal with the upper scale of action within the 
DRV/CHICOM capability, after conducting a full-scale 
air campaign against the military and industrial targets 
in NVN. 

b. The economic and military effect UDon NVN of 
various patterns of air strikes. 

c. Courses of action to be taken if the objective of 
air attacks against the DRV will and capability were not 
attained. 

The JCS provided answers ( JCSM-93^-6l+) of Nov 6k- to 
SecDef s questions as follows: 

a. A preliminary estimate indicated sufficient 
ordnance and POL stocks would be available to initiate 
upper scale actions with support until resupply would 
be effected. A follow-on memorandum ( JCSM-955-6Ji; 
summarized below) would give more precise answers • 

b. The capability of the DRV to provide material to 
the PL and VC at present levels would be reduced by 

air strikes against the targets in NVN, Should there be 
a significant increase in present levels of support^ air 
strikes would have a greater effect of DRV capability to 
support, and as the level and intensity of air strikes are 
mcreasea, they would significantly reduce DRV capability 
to support large-scale military aggression against Laos 
or RVN. 

c. Additional actionii that could be taken include 
restrikes, striking new targets, naval actions, uncon- 
ventional and psychological operations, extension of 
armed recce, amphibious/airborne lodgements in DRV, and 
assuming a strategic posture in Southeast Asia to deter 
enemy reaction and to ensure readiness for escalation. 
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.■".iii ..'■qi;',;ritly CLt-acks were made on^ lisiited numbe: 
t.;ir' ■<i :-. ! of the five classes as follows: 



a. Airfields 

b. LOG Interdiction 

c. Military Facility 

d. Industrial Facility 



30 Apr 65 (RT 13) 
2 Apr 65 (HT 9) 
2 May 65 (RT 5) 
30 Apr 65 (RT 13) 



e. Armed Reconnaissance 19 Mar 65 (RT 7) 
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26 August 196^ JCSM-7^6-6l+, sutTject: "Reconmended 
Courses of Action - Southeast Asia." (U) 



Summary of Concept . Tl^is memorandum was developed with 
consideration for the reviews of CINCPAC and Ambassadors 
Taylor and Unger on ob;ectives and courses of action in 
Southeast Asia. The DIA assessment (7 August 196^) of 
Asian commninist capabilities and probable courses of 
action following the 5 August retaliatory attack on North 
Vietnam was also considered. In recommending courses of 
action for increased pressures on NVN, the JCS indicated 
that more direct and forceful military actions would be 
required, including "air strikes and other operations 
against appropriate military targets in the DRV." The 
JCS advocated the immediate adoption and implementation of 
such a program which might be purely VTIAF; vTTAF with US 
escort to provide protection from possible employment of 
MIGs; VNAF with US support in the offensive as well as 
the defensive role; or entirely US. The precise combina- 
tion to be determined by the effect we wish to produce and 
the assets available. 



Remarks. On 25 August 196k ^ General Khanh, under pressure, 
resigned as President of the RVN. The JCS considered the 
situation as critical and demanding of increased actions 
against North Vietnam to provide the relief and psycho- 
logical boost necessary for attainment of the requisite 
governmental stability and viability. The Assistant 
7t flo^l^l ^^^^^^ his 28 August 196h memorandum 
C I-.3650C/6H-) that the JCS recommendations for future 
courses of action in Southeast Asia will be carefully 
considered in the then current interaeoartmental policy 
du£cussions and in forthcoming conferences with Ambassador 
layior. In addition, the Department of State was provided 
a copy of the JCSM. No other action occurred. 
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"7 Oct '64- JCSM-9G2-6^: "Courses 3f Ac-icr*, Souiheast 
A2i.'i CU)" 



Summary of Concept . In this memorandum to SecDef , the 
jCS proposed courses of action in support of a new 
military-political program*' cn the basis that US with- 
drawalj from the RVN or Southeast Asia is not now an 
acceptable course of action." The JCS believed that 
"strong military actions are required now in order to 
prevent the collapse of the US position in Southeast 
Asia. "I 

Some of these courses were air actions against the 
IDRV, Their implementation was recommended to the "extent 
necessary to cause the DRV to cease support and direction 
of the' insurgency." They are: 

1. "Appropriate retaliatory actions to DRV/VC 
initiations." 

js. "Low-level -reconnaissance probes of the DRV." 

'3- "Attack LOG in DRV in conjunction with air 
strike operations on nearby targets in RVN and Laos." 

"Air strikes against infiltration associated 
targets in DRV." 

15. "Aerial mining of DRV ports" at Haiphong and 
Cam Pha. 

I 

'6. "Naval quarantine/blockade of the DRV (also 
applies to Cambodia)". 

7. "Attacks with increasing severity, targets in 
DRV."; b 

,8. "All-out air attack on the DRV." 

'9- "Amphibious /airborne operations on the coastal 
areas ;in DRV" to seize one or more lodgements. 




Specifically, the JCS recommended immediate imple- 
mentation of items 1, 2, and 3 with the remainder being 
subsequently implemented "as required to achieve US 
objectives in Southeast Asia." 



Remarks . On 29 October 196V, the SecDef , in a memorandum 
to the CJCS, stated that he noted the recommendations of 
the JCS and that they were ' given to the Department of 
State. He further stated that Ambassador Taylor's views 
would have to be quickly obtained "with respect to the 
specific JCS recommendations and their timing" so that 
his comments and those of the JCS could "be presented 
to the President very soon." No immediate action 
developed; however, reprisal strikes were executed in 
Feb 65 and the ROLLING THUNDER program, which was 
instituted in Mar 65, relate to recommendation 2., 3., 
and V. 



h s'oVjCH- CC2-A-r2l'oh: "Reccnanenc^d "JS Courses cf 
A<"+lon in Relation to Viet Ccne Attack on Eien Hoa 
Airfield, 1 November 196^+ (£)"' 
! 

Summary of Concer}t . In response to the VC attack on US 
forces at Eien Hoa airfield, the JCS informed SecDef that 
this attack was "a deliberate act cf escalation and a 
change of ground rules under which the VC have operated 
up tojnow." The JCS stated that the time was "approDriate 
to undertake US military action to cause the Democratic 
Republic of Vietnam (DRV) to desist from their support of 
the Viet Cong/Pathet Lao (VC/PL) insurgencies," and they 
confirmed their oral recommendations of 1 November for 
such action. The JCS recommended a program of specific 
actions, including the following air* operations against 
Northi Vietnam: 

I 

I 1. "Conduct low-level air reconnaissance of 
infil^tration routes and of targets in North Vietnam south 
of Latitude 19 degrees,". 

2. "Assemble and prepare necessary forces so that: 

I (a) Within 60 to 7^ hours, 30 B-52s from Guam 
conduct a night strike on DRV target #6 (Phuc Yen airfield). 

I (b) Commencing at first light on the day following 
subparagraph (a) above, PACOM air and naval forces conduct 
air s.trikes against DRV targets #6 (Phuc Yen airfield) 
C daylight follow-up on the above night strike), #3 

^^"^ airfield), #8 (Haiphong Cat Bi airfield), 
#M-8 (Haiphong POL), and (Hanoi POL). 

' Concurrently with subnaragraDh (b) abov<=. th*^ 

yietnamese Air Force (VNAF) will strike DRV target 
'.Vit Thu Lu barracks). ^^6«u rr:>^ 

I (d) Combat air patrols (CAP), flak suppressive 
iire,> strike photographic reconnaissance, and search and 
rescuje operations (SAR) are conducted as appropriate. 




( 



(e^ The above actions are followed by: 

^ • (1) Air strikes against infiltration routes 

and targets in the DRV. 

(2) Progressive PACOM and SAC strikes against 
the targets listed in the 9^ Target Study." 

The JCS elaborated on these actions as follows: 

♦'The night B-52 strikes on Phuc Yen airfield as the 
first major military response is designed to destroy a 
major component of present and potential DRV air capability 
by use of an all-weather system. The specific strikes 
recommended for PACOM forces during the next daylight will 
destroy additional DRV capabilities, including facilities 
otherwise available for CHICOM re-inforcing actions, and 
set the stage for the follow-on US and VKAF operations. 
The recommended VNAF strike provides GVN participation 
and is within VNAF capability." -^i^atxoii 



RfiSazlts. The SecDef (Mefflorandum of 13 Nov 6lf) provided 
a copy of the JCSM to the Department of State and stated 
that the views of the JCS were "being carefully considered 
nnr^.%,^^i^^®^^ interdepartmental deliberations concerning 
?^ ^Y^Y^® courses of action in Southeast Asia." No 
immediate action developed; however, low-level recon- 
TmS^'n.o" instituted on 10 Mar 65 and the ROLLING 
TVmf?!^ program, which started in Mar 65, attacked a 
limited number of the less important targets. 
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196^ JCSK-955-CM-: "Courses zi ^.ction ir. 
C/.itri,oazt Asia (U)" 

i 



Sijmmarv of Concert . At a White House meeting on 2 Nov 6^, 
the J'CS were reauested to examine the possible military 
reactions of .the DRV/CHICOM to US military strikes against 
NVN. I As a result, the JCS gave SecDef an analysis of 
"the ithreat and possible enemy reactions, our response to 
such 'reactions, and the preparatory measures which we 
should undertake prior to mounting an attack so that we 
could defer a CHICOM response or, failing that, respond in 
a timely effective fashion to any enemy initiative... 
The underlying objective remains that of causing the DRV 
to cease supporting and directing the insurgencies in RVN 
and Laos." 

i 

The JCS repeated their recommendations of h Nov 6^ in 
relation to the attack on Bien Hoa airfield, stating that 
these recommendations "comprise an option equally 
applicable and available for immediate implementation 
in the event of other serious provocations in Southeast 
Aisa." After analyzing enemy courses of action, the 
JCS concluded that "Direct CHICOM military intervention 
would call for US military operations against mainland 
China . " 

Remarks . In his 17 Nov 6h memorandum, the SecDef noted 
the views of the JCS, stated that the Department of State 

had received a copy for incorporation of the views of the 
JCS in the Joint State - Defense report being prepared, 
and |that the views of the JCS would be presented to the 
President concurrently with the Joint State-Defense 
report. No immediate military action resulted; however, 
see previous remarks. 



SECliET 

18 Nov 6i+ JCSM-967-6if: "Courses of Action in Southeast 
Asia (U)" 

Summary of Concept. As a result of a SecDef conversation 
with the CJCS on 10 Nov 6^ concerning "a possible US 
program of actions in Southeast Asia comprising a con- 
trolled program of systematically increased military 
pressures against the Democratic Republic of Vietnam 
(DRV) applied in coordination with appropriate political 
pressures," the JCS told SecDef "It is desirable that a 
clear set of military objectives be agreed upon before 
further military involvement in Southeast Asia is under- 
taken." They pointed out that their memorandum of 
11+ November ( JCSM-955-6if) set forth "their preferred 
courses of action to reverse the unfavorable trend in 
the Republic of Vietnam (RVN) and Laos with the objective 
of causing the DRV to cease supporting and directing 
the insurgencies in those countries. If a controlled 
program of systematically increased pressures was directed, 
the JCS recommended that the following objectives were 
appropriate: 

"a- Signal the willingness and determination of 
the United States to employ increasing force in support 
of national objectives with respect to RVN and Laos; 
namely, an independent and stable non- communist govern- 

^ and neutral Laos under the terms 

of the Geneva Accords of 1962. 

"b. Reduce, progressively, DRV support of the 
insurgencies in RVN and Laos to the extent necessary to 
duFt ! t^alance clearly in favor of the Governments of 

nvN and Laos by: 

^-u w ^ Reduction of the amount of support available 
f^ilitiel; °^ "^^"^^ material, and supporting 

^v,^«, (2) Reduction of the amount of support avail- 
able through diversion of DRV resources to increased 
homeland defenses and alerts; and mcreasea 
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I (3) Reduction of the ratB-of delivery cf the 
available support through destruction of bridges and other 
LOG choke points; staging facilities and transport-; and 
through interruption of movements by aT:tacks on selected 
fixed targets , armed route reconnaissance, raids, and 
waterborne interdictions. 

i"c. Punish the DRV for DRV- supported military 
actions by the Viet Cong/Pathet Lao (VC/PL) against the 
Governments of RVN and Laos, -including the US casualties 
which! have resulted from those actions. 

|"d. Terminate the conflicts in Laos and RVN only 
under conditions which would result in the achievement 
of US; objectives," 

The JCS also recommended a controlled program of 
"systematically increased" military pressures against 
North; Vietnam, consisting of "sequential actions," 
"reprisal actions," and "collateral actions." The 
sequential actions included the following air operations 
against North Vietnam: 

"Conduct low-level reconnaissance probes of infil- 
tration associated targets near the Laos border in the 
DRV and attack LOG in DRV near the Laos border and the 
DMZ. j 

"Expand the reconnaissance coverage of the DRV with 
extension to Cambodia if necessary, and conduct air 
strikes against infiltration-associated targets in the 
DRV (Phase 1-13 targets south of the 19th parallel, 
followed by Phase II - ih targets north of the 19th 
parallel) . 

"Conduct aerial mining of DRV ports, initiate a 
naval quarantine/blockade of the DRV, and attack, with 
increasing severity, targets in the DRV. 

"Conduct air strikes against remaining military and 
industrial targets in the DRV. Targets are as contair.ed 
in '9^ Target* list ( JCSM-729-6^) . " 

i 




[SEgRET 



The reprisal actions included "those actions already 
recommended' by the JCS on h and 1^ November, The 
collateral actions provided for deployments to support 
the above actions. 



Remarks . The SecDef , in memorandum on 21 Nov 6^, noted 
the views of the JCS and stated that the JCSM was sent 
to the Department of State to be included along with 
JCSM-955-6W in interdepartmental studies of the subject. 
No immediate action developed; however, see k Nov 6^ 
remarks. In a subsequent memorandum (JCSM 1005-6V of 
1 Dec 196k) the JCS stated that this program of systemat- 
ically increased pressures should be implemented about 
15 December 196^ and completed in two to three months; 
however, the program has been extended over two years 
during which time some actions- have not yet been taken. 
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?j Kov uCSK-9&2-64-: "Zo\iTses^': Ac-icr. in 

Southeast Asia (U)" 



Sununafr of Concert . The JC3, coamenting on a draft of 
"Courses of Action in Southeast Asia" prepared by the 
National Security Council Working Group, stated to 
SecDef that they "understand established national 
policies include as objectives in Southeast Asia a stable 
and independent noncommunist government in the Republic 
of South" Vietnam (NSAM 288 of 1? Mar 6^), and a 
stabilized situation in Laos which conforms to the 
Geneva Accords" of 1962 (NSAM 2^9i 2? Jun 63). They 
consider these objectives to be valid and essential to 
maintaining the US security position world-wide. They 
further consider that the best probability of success in 
attaining these ends will be afforded by achieving the 
prerequisite objective of causing the cessation of 
North Vietnamese (DRV) ' support and direction of the 
insurgencies in RVN and Laos. Early implementation of 
political and military actirons designed to achieve 
these objectives, in addition to continued aggressive 
programs in SVN, offers the greatest assurance of 
success. " 

The JOS examined five courses of action open to the 
US in Southeast Asia, and recommended the implementation 
of the following course of action as offering the "best 
probability of attaining the stated objectives." 

I 

; "Undertake a controlled program of intense military 
pressures against the DRV, swiftly yet deliberately 
applied, designed to have major military and psycho- 
logical impact from the outset, and accompanied by 
appropriate political pressures. The program would be 
undertaken on the basis that it would be carried through, 
if necessary, to the full limits of what military actions 
can contribute toward US national objectives; it would be 
designed, however, for suspension short of those limits 
if objectives were earlier achieved. The military 
program for this course of action is the program recom- 
mended in JCSM-955-6^. dated 1^ November 196^." 




Remarks . The SecDef acknowledgea^ receipt of the JCSM 
on 30 Nov 6h and stated that it had been provided to the 
Department of State for utilization by the National 
Security Council' Workir.g Group (NSCWG). No immediate 
action developed; however, see 18 Nov 6^- remarks. 
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'in Rot.ul i'ltion to BrirJ: BOQ Incident (TSJ" 



_5; ::LT.arr of Concert » Considering that the bombing of the 
5ririk BOQ was "a deliberate act aimed directly at US 
forces! in South Vietnam," the JCS recommended "that a 
reprisal attack be executed immediately on DRV Target 
Numbr-rj36, Vit Thu Lu Army barracks," with the attack 
primarily "a US operation." 

I 

Remarks > This action was disapproved by "highest levels" 
by message (SEC STATE Washington, D. C. 292253 Z Dec). 



i / 
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11 Feb 1965 JCSM-100-65: "Courses of Action- Southeast 
Asia - First Eight Weeks (S)" 

Summary of Concept . The JCS recommended an "eight weeks 
program of attacks against DRV targets." The program, 
"primarily a plan for air strikes," would be confined 
generally to "targets alons Route 7 and south of the 
19th parallel, "and employ "both RVN and US forces." 
It was anticipated tha" "initial overt air strikes" 
would be as "retaliation in response to a provocative 
act by Viet Cong or DRV forces against US or RVN person- 
nel or installations" and that "successive overt opera- 
tions to provide sustained pressures and progressive 
destruction will be continued on the plausible justifi- 
cation of further provocations, which on the basis of 
recent past experience seem quite likely to exist." 
The JCS believed that "as the program continues the 
realistic need for precise event-association In this 
reprisal context will progressively diminish." They 
anticipated that such a program would bring about 
response from NVN, Communist China and the Soviet Union 
varying from the use of propaganda, to defense, to 
overt aggression in SVN, though the JCS believed that the 
Chinese Communists "would be reluctant to become directly 
involved in the fighting in Southeast Asia." The JCS 
also considered "that the probable Soviet response . . . 
would consist both of a vigorous diplomatic and propa- 
ganda effort. to bring the United States to the conference 
Vietnam"" Provision of military support to North 

It was the opinion of the JCS that this nrogram 
wouxd demonstrate tc the DRV that continuation of its 
direction and support of insurgencies would lead 
progressively to mere serious punishment. If the 
insurgencies were to continue, with active DRV support, 
^^7^^^ ^P^^^^ ^^'^ ^o^id be extended with inten- 
siried efforts against targets north of the 19th parallel. 
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Remarks. The urogram as reccnmendea cv -he cZc. vas 
not favorably acted upon. The targets eventually were 
struck as a result of subsequent recommendations. 
This program was recommended by the JCS after it became 
aDDarent that none of their previous recommended 
orosrams would be adopted. It is significantly ^reduced 
in scppe and .intensity from previously recommended 
programs. 

i 
I 

I 

I 

I 
I 
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27 May 1965 JCSM-lfl5-65: "Air^Ocerations against 
North Vietnam (U)" 

Sumnarv of Concept . The JCS informed SecDef that they 
/Gonsidered "that the introduction of an offensive 
bomber (IL-28) capability into North Vietnam adds a 
new dimension to the situation in Southeast Asia for it 
gives the DRV a markedly greater capability to undertake 
offensive air action against US forces and against all 
targets in the Republic of Vietnam." They added: 
"Although the offensive bomber aircraft introduced are 
few in number, the threat they pose is significant when 
the potential targets, such as the airfield at Da Nang, 
are considered." ' 

On 19 April, SecDef had expressed the desire that he 
be kept informed "of the readiness status of the surface- 
to-air missile (SAM) site 1? miles southeast of Hanoi." 
The JCS provided him with- the following information: 

"Within this past week, this site has attained a 
state of readiness whereby it can become operation at 
any time. If not neutralized, this SAM site, estimated 
to be the first of feur-five (three sites are now 
Identified) in an arc protecting the Hanoi-Haiphong 
complex, will become a threat to ROLLING THUNDER and US 
reconnaissance operations. The arc, if completed, 
would pose a serious threat to all air operations in an * 
area approximately 80 x 125 miles around Hanoi ..." 

or ^h! TT^^op/S^r'^fu^^ "^^^ neutralization and elimination 

^^?,p-28/MIG threat and the . SAM site to be a matter 
of military urgency." They had considered the "rolit^^cal 
factors and policy considerations which might weigh 
against the US course of action discussed herein." Thev 
believed 'that in this instance, military considerations 

aglinsl'^h^ ?r28/MTG^S"' air oper^^ions 

!^ninf,;/ IL-28/MIG threat and the SAM site should be 
approved now in order to permit timely action." The JCS 
recommended that SecDef approve a message whi^h wou!d 
authorize CINCPAC and CINCSAC to conduct attacks ?o: 
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j-i. Neu'rali2e/elir:inare the i-huc ren 
i.hfo'i t ! 

I 

;b. Destroy the SA-2 site SE of Hanoi. 

I 

!c. Destroy any military aircraft which may have 
deployed to o.ther airfields in NVN as well as POL storage 
associated with the major jet capable airfields in the 
Hano i/Haiphong ar ea . " 

i 

Remarks. The JCSM, recommendations, which were brought 
to the; attention of the President, were disapproved by 
the SecDef by memorandum on 1? Jun 65 for the follow' ne 
reasons: " ^ 

a. Ambassador Johnson, with General Westmoreland's 
concurrence, recommended against it. 

b. The Intelligence commanity estimates indic=^-ed 
oQ^K^^^ unlikely that the enemy would employ the" 

iL-28sjin offensive actions. 

,,-^v, .2* *^^® ^a-nol SA-2 sites had not yet interf erred- 
with the air campaign. 

Q^.n""^^-^ "^"^^ ^1' review of the 15 Jun 65 

SecDef j memorandum, agreed to the preparation of a 
response-type paper ( JCSM-if98-65 below). 

The|only military action which developed from these 
recommgndations occurred after the 2h Jul 65 shootdown 
of an ^-^C by a SAM - the SA-2 sites were authorized fo- 
a special strike on 2? Jul 65. dULxionzea lo. 
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11 Jun 65 JCSK-M-57-65: "US/A112?bq. Troop Deployments 
To South Vietnam (SVN)CS)" 



snrnmar Y nf CoHcept . The JCS reaffirmed their recom- 
mendations of 27 May 65 ( JCSM-lfl5-65 above), recommended 
increased deployments and further stated that in addi- 
tion to the subject deployments, the Joint Chiefs of 
Staff considered that air action against North Vietnam 
should have been intensified to include increased armed 
reconnaissance of LOCs and strikes against militarily 
important targets. Such action, they said, was necessary 
to reduce DRV capabilities to support the VC and the 
PAVN to punish the DRV, and to further establish US intent 
to prevent a comaunlst seizure of SVN. 

Remarks . No immediate military actions along the lines 
of these recommendations against NVN developed. 
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''Air Actions sAsainst IJorth Vietnam (V;'" 



Summary of Concept . The Joint Chiefs of Staff carefully 
considered the military threat created by the SAM sites/ 
MIGs/IL-28s and re-evaluated the political and military 
risks involved both in attacking and in not attacking 
them. ' They concluded that the threat to our forces was 
such that the risks attendant upon positive action had 
to be laccepted. The Joint Chiefs of Staff reiterated 
their concern that failure to take timely action against 
a known threat would be difficult indeed to explain 
were the enemy to launch successful air operations from 
his then present posture. From a military point of 
view. lit would have been desirable to eliminate both 
the SAM sites and the hostile air threat concurrently. 
If this course of action was politically unacceptable, 
the Joint Chiefs of Staff recommended destruction of 
the SAM sites as they neared operational status in order 
to permit greater freedom of target destruction and high- 
level ' reconnaissance in the Hanoi area* 

Remarks . SecDef met with the JCS on this paper on 28 
June.! The JCS were asked to provide answers to questions 
posed! regarding expected attrition; that is, comparative 
costs, attrition rates and alternatives with supporting 
ratiohale. These were provided on 3 J'ul 6?* 

The 2^ July 65, an F-^C and crew were lost and three 
additional F-h-Cs in the flight suffered major damage 
from one or more SAM sites. 



The JCS directed CINCPAC to attack the two suspected 

SAM sites on 2? Jul 1965 and on 11 Aug 65 authorized 
armed| reconnaissance attacks to seek out and destroy 
sites, within the recce area. 

Oh 12 August 1965, however, the Joint Chiefs of Staff 
were notified that their over-all recommendations would 
not b'e favorable acted upon. 
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6 Aug 65 JCSM-608-65: "Blockade and Aerial Mining Study (U)" 



Summary of Concept . This study, made in response to 
National Security Action Memorandum (NSAM 328), states 
that "effective maritime control measures, if accompanied 
by sustained air interdiction, zhas appear to afford a 
significant means of applying pressure across the board 
against DRV LDCs . . . which contribute to the capability 
of the DRV to support the Viet Cong insurgency in South 
Vietnam." The JCS recommended "aerial mining of the 
approaches to the ports of Haiphong, Han Gay, and Cam Phu 
in the DRV" with minor ports added as required. They 
recommended complementary increased interdiction against 
high density LOCs north of the 20th parallel. 

Remarks . The DEPSECDEF, stated in his 18 Aug 6? memo, 
that the study was given to the Department of State for 
political assessment and would, thereafter, receive con- 
sideration for future military action. The first river 
mining action occurred 12 March 1967- 
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P:7 Aug 65 .;CSK-6p2-65: "Conceptr-f -.r Vietnam (U)" 

.qnTTiTnarv of Concept . To support the national objective 
in Vietnam CNSAM-288) of securing a "stable and independ- 
ent noricomnrunist government; the JCS recommended the 
following US basic strategy: intensify military pres- 
sure on the DRV by air and naval power; destroy sig- 

nificaht DRV military targets, including the oase or 
supplies; interdict supporting LOCs in the DRV; interdict 
supporting LOCs in the DRV; interdict the infiltration 
and supple routes into the RVN; improve the combat effec- 
tiveness of the RVNAF; build and protect bases; reduce 
enemy reinforcements; defeat the Viet Cong, in concert 
with RVN and third country forces; and maintain adequate 
forces I in the Western Pacific and elsewhere in readiness 
to deter and to deal with CHICOM aggression. By aggres- 
sive and sustained exploitation of superior military 
forces^ the United States/Government of Vietnam would 
seize and hold the initiative in. both the DRV and RVN, 
keeping the DRV, the Viet Cong, and the PL/VM at a 
disadvantage, progressively destroying the DRV war- sup- 
porting power and defeating the Viet Cong. The physical 
capability of the DRV to move men and supplies through 
the Lab Corridor, down the coastline, across the DMZ, 
and through Cambodia must be reduced to the maximum 
practical extent by land, naval, and air actions in 
these areas a-nd against infiltration-connected targets. 
Finally, included within the basic US military strategy 
must be a buildup in Thailand to ensure attainment of 
the proper US-Thai posture to deter CHICOM aggression and 
to facilitate placing US forces in an advantageous logis- 
tic po|sition if such aggression occurs. 

Remark's . On 11 Sep 65, the SecDef acknowledged receipt 
of, and agreement with, the "Concept for Vietnam" and 
stated further agreement "that recommendations for 
future operations in SEA should be formulated" and sub- 
mitted for individual consideration as they are developed 
He sent a copy of the memorandum to the Department of 
State land the White House for use in future deliberations 
No immediate military action over and above the ROLLING 
THUNDER program developed. 




C Sop 65 JCSM-670-65: "Air Strikes Afeainst North Vietnam (U) 



^^nTnTna-ry pf Concet)t , The JCS recommended a program of 
air strikes to be undertaken as a matter of urgency, 
giving military reasons why the program should be 
initiated^ and setting forth a concept of operations. 
Targets included; 

"a. The Phuc Yen Airfield installation, includ- 
ing the aircraft thereon. 

b. The rail, highway, and waterway routes and 
traffic between Hanoi and Haiphong. 

c. The rail, highway, and waterway routes and 
traffic between Hanoi-Haiphong and south China. 

d. POL storage facilities at Haiphong. 

e. Those SAM installations and other anti- 
aircraft defenses which pose a threat to the above 
air operations." 

The JCS stated that: 

''Failure to initiate air operations against North 
Vietnam now as recommended herein to support the over- 
all strategy for Southeast Asia would result in increased 
US commitments, costs, and casualties and increasing 
risk to the security of major elements of US and SVN mili- 
tary forces and facilities. Each day's delay produces 
increased enemy capability which will have to be destroyed 
eventually at an increasingly higher cost to the United 
States • " 

The JCS requested "that their views be brought to the 
attention of the President without delay." 

Remarks. The DEPSECDEF, on h Sep 65, posed questions 
to the JCS regarding the US preparations, ability to. 
and anticipation of a NVN strike against US/SVN forces. 
He also asked if the JCS thought it advisable to seek 
the views of the Board of National Estimates or the 
judgment of Ambassador Taylor and General Westmoreland 
prior to. the rendering of decisions on this paper. The 
answers were submitted on 11 Sep 65 (JCSM.686-65 below). 
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Authorization to strike from ?huc5:Yen airfield has 
not yet' been granted-, however, in the I'lE area, the LOCs 
were initially attacked on 17 Sep 65, some SAM sites 
1 Oct 6.5, and parts of the major POL on 29 Jun 66. 
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11 Sep 65 JCSM-656-65: "Air Stfrikes Against North 
Vietnam - JCSM-670.65 (U)'" 



Smnmary of Concept . The JCS answered questions posed 
by DEPSECDEF about their reconmended program of air 
strikes of 2 September 196?. They reiterated the 
urgent military necessity for the program, in view of 
the importance of this matter to the conduct of the 
war, minimizing the risk to major forces and facili- 
ties and preventing casualties. The JCS reiterated their 
recommendation that these proposed air strikes be author- 
ized now for iimnediate execution. 

Remarks . By memorandum, on 15 Sep 65, the SecDef informed 
the JCS that he was "not persuaded by the reasoning of 
JCSM 670-65 that the military advantages the Joint Chiefs 
of Staff state would flow from the proposed strike effort 
outweigh the military and political risks involved in 
implementing the proposal." He added that a "new up-to- 
date Special National Intelligence Estimate" would be 
obtained to determine the likely DRV, Chinese and Soviet 
military reactions to a program of the magnitude, timing 
and scope recommended by the JCS. This estimate would 
also evaluate the effect of the strike program on the 
effort within South Vietnam. 

In addition, he stated that the JCS "should make 
recommendations with respect to any further intensifi- 
cation of air defense and early warning capability required 
to properly defend South Vietnam and our forces there." 

See previous remarks re military actions in response 
to the recommendations. 
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1 Jan 66 JCSM-S-66: "JCS Basic Rui.es ci Engagement - 
Southeast Asia CU)" 



Summary' of "-ncert . The JCS submitted revised rules of 
engagement for SE Asia in order to provide clear, concise 
regulations vhich could be observed by engaged forces 
with minimum iikelihood of mistakes through misunderstand- 
ings arid misinterpretations. Among other changes, the 
JCS proposed a revision of the definitions of "hostile 
aircraft" to include "hostile aircraft as may be encountered 
over Cambodia," and a provision for "immediate pursuit of 
hostile forces in/over Southeast Asia." Authorization 
for pursuit into Cambodian territory, seas and air spaces 
did not include authority "to attack Cambodian forces, 
except iin self-defense," or "to conduct air or artillery 
operations against populated Cambodian areas •" The JCS 
proposed removing the restriction against pursuit into 
CHICOMjair space and seas, stating: 
I 

"The removal of this restriction is considered 
essential at this time in light of the increasing CHICOM 
MIG threat in order for our forces to. exercise their 
legitimate right of self-defense. Provisions also are 
required now for the likelihood that other hostile air 
forces I will utilize CHICOM bases as a sanctuary." 

Remarks . See remarks associated with JCSM-295-66 below 
dated 9 May 66. 




8 Jan 66 JCSM-16-66: "Air Operations^ Against North Vietnam (U)" 



SummarY of Concept . The JCS informed SecDef that air 
strikes against NVN were "an essential complement to 
US/Free World military operations in South Vietnam" and 
that the direct pressure of these air strikes was "a 
principal means of persuading the DRV to cease its sup- 
port and direction of the insurgency in SVN," They 
added that "the present stand-down contravenes that pur- 
pose and greatly weakens US negotiating leverage." The 
JCS recognized "the merits of peace offensives, especially 
with respect to their impact on US and world opinion," 
but stated that experience "cautions against the sub- 
stantial risk in an all-out effort for negotiation during 
a stand-down," They added: 

"The Joint Chiefs of Staff consider the early 
resumption of offensive air operations essential- if we 
are to avoid a misinterpretation of US resolve in South- 
east Asia, redress advantages accruing to the DRV from 
the stand-down; and enter into meaningful negotiations 
from a position of strength. The Joint Chiefs of Staff 
therefore recommend that a policy decision be taken now 
to terminate the stand-down of offensive air operations 
against the DRV ^8 hours subsequent to Shelepin's return 
to Moscow from Hanoi, by which time the Soviets would 
have had opportunity to communicate to us any substantive 
results of his visit."" 

Remarks . SecDef acknowledged receipt of the JCSM on 
19 Jan 66 and stated that a copy had been forwarded to 
the SecState. Air operations were resumed against North 
Vietnam on 31 Jan 66. 
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It Jan 66 JCSK-^i-66: ''Air Opera-icr.s Agair-si North 
Vic-tnam (NVN) CU)" 



Summary of Concer-: . After a review of the air strike 
Drogram against *N, the JCS informed SecDef that the 
restrained air :: .rikes against the north, "a£; conducted 
thus far," would not achieve the primary military objec- 
tive of causing NVN to cease its support and direction 
of aggression in RVH. They stated that the piecemeal 
nature! of the attacks against NVN had permitted the 
enemy '.'greater freedom to replenish and disperse- his 
stocks, redirect the flow of materials and improve his 
defenses." The geographic restrictions and limitation 
on the' number of armed {reconnaissance sorties authorized 
had limited effective interdiction of the extensive rail, 
highway, and inland wa'ierway LOCs. Moreover, these 
restrictions and the requirement for single coordinated 
attackis on specified targets had exposed US forces to 
greater risks. The JCS considered that "offensive air 
operations against NVN should be resiimed now with a 
sharp blow and thereafter maintained with uninterrupted, 
increasing pressure . • • • These operations should be 
conduc|ted in such a manner and be of sufficient magnitude 
to: deny the DRV large-scale external assistance; destroy 
those resources already in NVN which contribute most to 
the support of aggression; destroy or deny use of rail- 
way facilities; and harass, disrupt, and impede the 
movement of men and materials into SVN." Therefore, the 
JCS recommended that: 

|"a. The authorized area for offensive air operations 
be expanded to include all of NVN less the area encompassed 
by a ten-mile radius around Hanoi/Phue Yen Airfield, a 
four-mile radius around Haiphong and a twenty-mile China 
buffer zone. Exceptions to permit selected strikes within 
these 'restricted areas, in accordance with the air cam- 
paign jdescribed herein, will be conducted only as author- 
ized by the Joint Chiefs of Staff. 

"b. Numerical sortie limitations on armed recon- 
naissance in NVN be removed. 

i 

|"c. No tactical restrictions or limitations be 
imposed upon the execution of the specific air strikes. 




I 





"d. The Joint Chiefs* of staff be authorized to 
direct CINCPAC to conduct an air campaign against the 
DRV as described herein." 

Remarks. On 22 Jan 66, SecDef suggested in a memorandum 
to the CJCS that the JCS "undertake to secure an inter- 
agency intelligence assessment of the probable effects" 
of the adoption of their recommendations "on NVK capability 
to support the insurgency in SVN." This was referred to 
the DIA on 25 Jan 66. DIA m;ade a request for a Special 
National Intelligence Estimate (SNIE).' on 27 Jan 66. The 
United States Intelligence Board approved the SNIE on 
h Feb 66 and the JCS received it on 5 Feb 66. While 
the air campaign was resumed on 31 Jan 66, military action 
in support of the recommendations did not develop. 
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25 <Jani 66 JCSW- 56-66: "Air ODerations Against North 
VietnaiQ (NVN) (U)" 



SnrnTTiarv of Concept . The JCS forwarded to SecDef three 
alternatives for the initiation of the program of offen- 
sive air operations against NVN which they had reconmended 
on 18 tJanuary 1966. The three alternatives were: 

! 

1) a maximum initial armed reconnaissance effort 
utilizing three carriers at Point Yankee plus all Thai- 
based aircraft for a total of approximately ^50 strike 
sorties per day, continuing for 72 hours and concentrat- 
ing oh land and water LOCs (outside of the excluded area) 
in allj known areas of transport activity revealed by 
photo reconnaissance; 

2) armed reconnaissance operations against LOCs 
in southern NVN, resumption of which would be justified 
by specific enemy action and which would be increased 
progressively to the tempo and level of intensity 
recommended by the JCS on 18 January; 

Ib) armed reconnaissance operations against the ■ 
LOCs aind simultaneous strikes against "the infiltration 
associated DRV POL system, "requiring a third carrier 
: Point v-nkee a*-"i Thai-based aircraft. 



JCS a • J re(. 
ii\ -TN "w= hout • ■ 
ina.virrnm r nris^-^ 
the ; log." . set i 
that i'ol '.w-on acT 
mendatioii.-. of 18 J- 



; -"'e-. hat air operations.be initiated 
V ioi - runcement so as to achieve 
ffec; ■•less," in accordance with 
■■■ in altfci.xative three, above, and 
• be as set forth in their recom- 
ai^ary 1966. 



Remarks . On 15 Feb 06, the > -ef acknowledged receipt 
of both this JCSM and the relai i I8 January 66 memorandum 
•above.; He stated that "the JCS views will continue to 
receive full consideration in further levelopment of the 
ROLLING THUNDER program." 



Air oper=:tions against NVN recr:in: .ice 
a limited sortie rate. 
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J 9 Feb 66 JCSM-li3-66: "Air Operations Against North Vietnam (U)" 



Summary of Concept . The JCS recommended to SecDef that 
the air strike program contained in JCSM-i+1-66 of 18 Jan 
66 be approved for immediate implementation. They sug- 
gested that "other than military considerations" dictated 
the exclusion of the northeast area of NVN from attack v 
by US forces, the excluded area be redefined as the area 
north and east of a line extending from the coast, passing 
four miles south of Haiphong, ten miles south and west 
of Hanoi/Phuc Yen Airfield, and north to a twenty NM 
buffer zone along the northwest Chinese border. In this 
case, CINCPAC should be authorized 7,^00 combat sorties 
monthly in NVN and 3,000 in Laos, with flexibility for 
employing his resources as weather and operational fac- 
tors dictate in order to increase over-all effectiveness. 
If the excluded area could not be redefined as indicated 
above, the JCS recommended that the present area of 
operations be expanded to that existing on 2k December 
1965. In this case, CINCPAC should be granted the 
imfr ^^^^^ ^° employ resources allocated to Laos and 
NVN as weather and operational factors dictated. 

R^Sarks. The DEPSECDEF (3 Mar 66 memo) stated that the 
JCSM was carefully reviewed and certain recommendations 

in^SPS^^^f^ decisions reached during the week 

20-2o Feb 66. 
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^Mr^^rr/ o f Concept . On 21 March 1966, SecDef haa .aiscussea 
a^-' operations against NVN with the CJCS and requested 
""hat a controlled armed reconnaissance program :?e developea 
aEains't selected LOCs in the northeast quadrant.-' In a 
subseduent conversation with CJCS on 23 March 19o6, he 
reauested "additional information regarding attacks on the 
NVN POL system." On 26 March 1966, the JCS provided SecDef 
with their recommendation that, as a "next step," RT 50 
be initiated on 1 April 1966 in accordance with the follow- 
ing: i 

i"a. Controlled armed reconnaissance be conducted 
at a ionthly level of 900 attack sorties over the routes 
designated in the Appendix. 

! "b. Attacks be conducted against the nine POL 
storage areas, six bridges (three restrikes), one cement 
plant', one iron and steel combine, one thermal power 
plant;, and one EW/GCI radar site as shown in the Appendix. 

I "c. CINCPAC conduct these operations within the 
over-all sortie allocation of 8,100 attack sorties for 
Laos and NVN as the operational situation dictates. 

I "d. No tactical restrictions or limitations be 
placed upon the execution of the specific air strikes." 

Remarks . The SecDef acknowledged receipt (memo 13 Apr 66) 
of the JCSM and its use in connection with the decision 
on ROLLING THUNDER 50, which authorized four bridges and 
contr!olled armed reconnaissance along major LOCs in the 
NE qu'adrant. In addition, forces were authorized to 
attack: four dispersed POL sites, a POL tank plant, a 
truck^ park and a motor repair facility on 31 May 66; 
the Vjiet Tri railroad/highway bridge on 25 Jun 66; and 
the seven major POL targets and the key GCI site on 
29 Jun 66. The level of attack sorties for Laos and 
NVN was increased from 8,100 to 10,100. 





\h Ar.r (A. JCSM-238-66: "ROLLING --THUNDER Study Group Report 
•Air Operation Against North Vietnam' (U)" 

y^iitnmarv nf Concept . The Chairman, Joint Chief s of Staff , 
on 1 l^eb 66, directed that detailed study of ROLLING 
THUNDER and related programs be conducted, and a compra- 
hensive concept and outline plan be developed for an 
air effort redirected for optimum military effort. The 
concept developed by the study group required an "initial 
application of air attacks over a widespread area against 
the NVN military base structure and war- supporting resources." 

The three-phased plan (with three supporting special 
attack options) required a "modest adjustment in size of 
the sanctuaries by reducing the area around Hanoi and 
the Phuc Yen Airfield to a 10 NM radius, to a W NM radius 
around Haiphong, and to 20 NM from the Chinese border . . . 

"Phase I starts with an expansion of the armed recce 
area to the northeast and progresses into attacks against 
a wide selection of targets outside the reduced sanctuaries. 
These targets should be neutralized over a period of V to 
6 weeks .... 

"Phase II intensifies the pressure on NVN by attacks 
on military and war supporting installations within the 
reduced Hanoi- Haiphong sanctuary .... 

"Phase III provides for further intensification 
through attacks on selected targets from the JCS list 
that have not been attacked in previous phases .... 

"Special Attack Option A. Air attacks on the POL 
entry at Haiphong. 

"Special Attack Option B. Aerial mining of the 
channel approaches to the ports of Haiphong, Hou Gai, 
and Cam Pha." 

"Special Attack Option C. Strikes against the 
major airfields at Hanoi, Haiphong, and Phuc Yen." 
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In addition, "concurrenx wiLh -his phased target 
.-.Ian i;3 a continuing program c: day-and night arnea 
recce-j" 

R-marks. The report was noted by the JCS and forwarded 
for iriformaticn to the SecDef. The memorandum seated: 
"The joint Chiefs of Staff will consider this study 
in making reconunendations to you on future ROLLING 
THUNDER programs." No immediate military action developed. 
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9 Hay 6C JCSM-295-66: "Rules of Engagement- Southeast Asia (U)" 

::ummary of Concept . The JCS requested SecDef as a matter 
of urgency to approve their proposed revised rules of 
engagement of 1 January 1966 because: 

"Enemy aircraft in Southeast Asia have attacked 
US aircraft over North Vietnam recently with increasing 
frequency. US aircraft, however, currently are pro- 
hibited from immediate pursuit of hostile aircraft into 
CHICOM air space although recent reaffirmation of 
earlier public declarations by the Secretary of State 
indicate that no such enemy sanctuary exists. This 
anomaly serves both to compromise US forces by unduly 
hampering their response to attacks by hostile forces 
and to invite attacks by enemy forces operating from 
or retiring to CHICOM bases. It is imparative that 
guidance to US forces be clarified and that they also 
be provided with clear operational authority and 
guidance consistent with their legitimate right of 
self-defense. " 

Remarks . SecDef provided the JCS (memo for CJCS dated 
16 May 66) with an interim response to the proposed 
revised rules of engagement recommended in JCSM-8-66 of 
1 Jan 66 above and this JCSM. Commenting on pursuit 
into Communist China in response to attack against US 
forces, ^he said: 

"The current rules of engagement . . . are clear 
and une qui vocable (sic) regarding incursions into 
Communist China and reflect current US Government policy: 
'No pursuit is authorized into territorial seas or air 
space of Communist China. ' In the event that Communist 
Chinese forces become directly involved in, hostilities 
in Southeast Asia, this rule would obviously require 
reconsideration; and under such circumstances, I am 



confident that Chinese territory would not be accorded 

the status of a 'sanctuary'." 

SecDef believed the rules contained a statement which 
met emergency situations "wherever and whenever they 
develop" : 
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22 Nov 66 JCSM-727-66: "Suspenaicm of Military Operations (U)" 



SiiTnmarv of Concept . The JCS stated to SecDef that: 
"Pressures for a stand-down of military operations during 
the Christmas and Tet holidays are already beginning. 
The Joint Chiefs of Staff are strongly opposed to any 
stand-down in military operations during these holiday 
seasons; however, if some type of cease-fire is directed, 
they recommend it be limited in order to minimize the 
significant military advantages this offers the Viet 
Cong/North Vietnamese Army, Moreover, if a stand-down 
is directed, an early decision should be made as to 
the timing and scope of cessation of bombing in North 
Vietnam and/or reduction of ground operations in South 
Vietnam during the holiday period in order to permit 
sound military planning for such actions." 

"A cessation of military activities must be accomplished 
with minimum over-all degradation of military operations." 

The JCS pointed out that during the 1965-66 Christmas- 
Tet stand-down the enemy had been provided military 
advantages while "our forces suffered distinct military 
disadvantages." They emphasized that KVW had been given 
time to recover from previous bombings and to make sig- 
nificant preparations to defend against renewed air 
strikes. The JCS favored limited stand-downs at Christmas 
and Tet to "a maximum of ^8 hours in each instance" with 
all air operations in Laos and air recce over NVN and RVN 
continuing during the stand-down. Specific authority 
should be given to CINCPAC to strike any "unusually 
lucrative or threatening military targets in North Vietnam" 
that might develop as a result of the stand-down. The 
JCS stated that US military action preceding the cease 
fire should be intensified so that: 

"there is a large element of doubt in the enemy's 
mmd as to the level of effort at which we will reinitiate 
our operations. In this respect the Joint Chiefs of Staff 
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27 Dec 66 JCSM- 792-66: "Proposed National Security 
Action Memorandum (NSAM) ' Strategic Guidelines for 1967 
in Vietnam' (U)" 



Summary of Concept . The draft NSAM was reviewed by the 
JCS at the request of the acting Assistant Secretary of 
Defense (ISA) dated 1^- December 1966, This paper submits 
a revised draft with specific objectives for the air 
campaigns in NVN as follows: 

Intensify operations to make it as difficult and 
costly as possible for NVN to support aggression and to 
reduce substantially infiltration into SVN, 

(1) Adjust the air and naval offensive with respect 
to the extent and quality of targets. 

(2) Increase the ant i- infiltration capability, 
thereby further reducing, . impeding and obstructing the 
flow of men and material into SVN. 

(3) Without prejudicing other aspects of the. over- 
all military effort, consider proceeding with such 
increments of a barrier system as are determined to be 
militarily useful and feasible. 

(^) Seek and apply additional economic, political, 
psychological and military pressure on the North. 

Remarks. The Department of Defense comments (DEPSECDEF 
memo to Special Assistant to the President dated 28 Jan 
6h) on the draft NSAM fall shor^t of the intent* on item 
CI; in refinement of air and naval operations vice 
broadening of the target base. ) 
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IB Jan 67 JCSM-25-67; "US Policy, fcr TET 196? (o)" 



?^ninmarv of Conceut . The JCS expressed their opposition 
to the "Tet Stand-down or any extension thereof because 
of the high military cost to US, Republic of Vietnam 
CRVN)j and allied forces incurred by the numerous, 
repeated, and deliberate infractions of past stand-downs 
annoucements by the enemy." They stated opposition "to 
a policy which allows the enemy to strengthen his tactical 
posture without permitting adequate counteractions." They 
recommended selected military measures, nevertheless, to 
reduce the enemies ability to enhance his posture during 
the stand-down by a continuation of SEA Dragon operations 
against military and logistic watercraft and attacks on 
majorj resupply activity on LOCs south of 19° N. 

Remarks . No favorable action was developed and the TET 
(8-1^1 Feb) was instituted without implementation of the 
recommendations . 
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APPEIiDIX D - 
NORTH VIETNAM AIR DEFENSE SYSTEM 



1. (S) The North Vietnam Air Defense System has 
developed from a rudimentary system in 1964 to a for- 
midable, relatively complex and modern system in 19o7. 
The system is expected to continue its development as 
long as requirements to counter actual or potential 
US military actions exist. 

2. (S) The NVN radar system has developed in two 
years to provide total EW coverage and near total GCI 
capability for the entire country. As of 20 February 
19bT, 440 radar sets have been identified, of which 165 
are in the EW/GCI system. AAA fire control and SAM mis- 
sile control radars provide protection of all vital areas 
often with significant duplication. Due to this over- 
lapping of radar coverage and significant duplication 

of* equipment in most areas the quantity of radar importsd 
in the future will be less than that imported in the 
past and the build-up rate will slacken. Qualitative 
changes can be expected with more modern radars, par-, 
ticularly in the EW and GCI categories, replacing older 
types. The fire control radars for AAA will probably 
continue to show a quantity increase and the SA-2 
FANSONG radar will build with any increases in SAM 
battalions. 

3. (S) The present AAA order-of -battle in North Vietnam 
reflects a density affording multiple caliber protection to 
vital targets and lines of communication. The grov/th 
in AAA has been rapid, some 15 fold since 1964. This 
growth is expected' to continue at a less rapid pace 
provide for more heavy caliber guns and increased gi-in 
count in the southern regions. If a proximity fuze 
were introduced along with more fire control radar the 
near miss occasions would decline and kill probabilities 
increase. The Soviet development of a 57nim AAA proximity 
fuze is relatively new and subject to compromise if the 
fuze were used in NVN. The initial detection of proximity 
fuzing in AAA is more likely to occur in the 85 and 100mm 
weapons . 
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Tho DTPsent i.'-AM uyntem (Lhe^SA-^, b-bana) aas _ 

fox- nearly 30 GhooLclowns , inciudmr. possxtsij. = = . 

1 700 missiles fired. The system has aegraaea 
the aeciiracy of US ordnance delivery and seriously impa^rea 
the ability of the United States to acquire aerial pnotograpny 
ihl Redl River delta area is protected in depth by missiles, 

frei^uent photographic coverage of the essenti^ 
tarv and logistics complexes located there is needed. 
High flying U-2 aircraft and photographic drones are 
nafticularlv vulnerab^^ to the SA-2 misnile. At the 
present' time Isi fixed SAM sites are capable of accepting 
sl-2fitin^ units. These sites are located primarily in 
the Hanbi, Haiphong, Nam Dinh delta area md along cc-stal 
L0C3 to' the no?th Ind south. Maximum attention is now 
devoted to the detection of SAM facilities in the DMZ 
rl-ion lin order to control the threat to B-52 operations. 
In°addi!tion to fixed sites the SA-2 system can be operated 
from hastily prepared field sites which are difficult to 
detect' From selecting of a field site to launch capability 
is a period of four to six hours. Based on a review of 
SAM activity, operating characteristics and growth rate 
since July 1965 and an estimate of projected NVN require- 
ments and capabilities, it is estimated that NVNs 
SAM system will expand from the present 25-30 
battalions to at least 40-45 within the next two years . ■ 
In doing so the inventory of PANSONG radars, launchers, 
control vans, and crews would have to be proportionally 
increased and the requirement for support areas would 
increase considerably. This would be a significant undert.-ik- 
in- I'o'r North Vietnam. Thus far, they have indicated their 
insist'ence to control and operate the SAM system and would 
probably attempt the expansion with minimal Soviet opera- 
tional assistance. An expansion much greater than 40-45 
battallions would probably cause a departure from this 
basic iDolicy. In addition, the importation of missiles 
would |be doubled or more since missile expenditure would 
DTobably increase, adding additional loads to the logis- 
tics ind support systems. Following present observed 
operational practice this 40-45 battalion strength would 
provide air defense in all major military and LOG areas 
and allow four to five prepared sites per battalion for 
mobilUy for protection from air attack. The relative merits 
to be! achieved through the introduction of a C-band SA-2 
system or a SA-3 are believed small. A C-band system 
provicies some fre^quency diversity for ECCM, possibly 
increased missile' maneuverability and an increased ability 
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'lo intercept lower altitude targets. The present Kills 
b.-in^ achieved by AAA or low altitucfe torgets off3=:t ' '. 
some'extent the need for a low altitude ir.issile systenj. 
^hic Is essentially the same envelope for. which the SA-3 
is designed. In addition, the SA-3 appears to have suf- 
fered development problems. The probability that the 
C-band and SA-3 systems will be introduced is therefore 
small. There is no evidence at present that North 
Vietnam or the Soviet Union has an operational infrared 
SAM. While there is evidence that the Soviet Union 
recognizes the need for a missile like the US REDEYE or 
CHAPPARAL, no indications of its development have been 
noted. 

5. (S) Although it is not currently inflicting sig- 
nificant losses on US aircraft, the NVN Air Force does 
pose a threat. A number of strike aircraft have failed 
to complete their assigned missions when MIG encounters 
or indications of hostile intent have caused them to 
Jettison their ordnance. Fighter bases are expanding, 
both in airfield improvements and new construction. 
Hoa Lac Airfield near Son Tay was photographed in March 
with five MIG-lTs present, thus the field is ready for 
at least limited fighter operations. Kep shows signs 
of becoming a primary tactical base, and Bai Thuong, 
near Thanh Hoa, could soon be completed. The use of Bai 
Thuong would extend fighter interceptor capability over 
the southern regions of NVN land and -off- shore areas 
and provide coverage for Laos and the northern regions 
jf South Vietnam. The NVN inventory of 114 jet fighters 
could increase. At least 32 MIG 15/17 replacements are 
now ready at Pe i tun/Yunnan i, China. MIG-21 FISHBED and 
all weather interceptors, both FISHBED and FRESCO, using 
cannon, rockets, and air-to-air missiles, could increase 
the night and adverse weather intercept capability. Air- 
craft cf greater capability than the MIG-21 do not seem 
to be required .for the defensive role now assigned to 
the NVN Air Force. The poor showing in combat, thus 
far, is probably more a factor of pilot technique than 
aircraft capability. The speed and maneuverability 
of the MIG-21 above 15,000 feet is comparable to the 
US F4. The ATOLL AAM is a copy of the US SIDEWINDER 
and with proper technique should perform comparably. 
The LAKALI beam rider AAM is inferior to the US 
SPARROW. These Soviet missiles would not necessarily 
perform better on most newer Soviet jets as the basic 
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aircral]t weapons control systems are ^he same. 
The SU-!fITTER v;ouid provide more spee'S and 
endurance, however, this alone would not give North 
Vietnam the edge. Logistic and technical problems 
would increase with the introduction of a newer genera- 
tion fi'ghter, and pilot training would have to be con- 
sidered. There has been a standardization pattern 
developed in other forms of armament as well as airfield 
in Nortih Vietnam and other SOVIET supported areas. 
It would be a departure from this pattern to add another 
basic aircraft type requiring separate support within the 
supply j system. The MIG-21 has shown a highly satisfactory 
in-commission rate presumably due to the reliability and 
relative lack of complexity of its components. 



6. (S) The command and control of the air defense 
system I aupears to be achieving a reasonable degree of 
sophistication. US aircraft are faced with AAA and SAM 
defenses as soon as they penetrate the coast line from 
the east or enter the Red River and delta areas from 
the .west. This indicates a sufficient degree of coordi- 
nation! between radar surveillance and weapons sytems 
selection and command. MIG interceptors contact US air- 
craft during cloudy as well as clear weather and approach 
in a manner indicative of radar vectored intercept. 
Although there have been occasions of MIGs, SAMs, and 
AAA being used simultaneously, this is not the usual 
case. I There does seem to be an element of control 
exercised whereby NVK defensive systems are coordinated 
in their application to defend against US air attacks. 
Presumably a central Air Defense Headquarters is monitoring 
the air picture and directing the use of the various air 
defense weapons systems. 



7. (S) The North Vietnamese suffer from a lack of suf- 
I'icient talent in technical areas. If North Vietnam 
chose ito or were forced to maintain their air defense sys- 
tem without external material and technical support the 
system effectiveness would soon be degraded. On the 
other hand. North Vietnam is the only country in the 
world |gaining daily experience in air defense. Early 
warning capabilities are probably becoming highly effective 
in detecting and defining hostile targets and providing a 
reasonable projection of flight paths. Multiple radar 
sets at racar sites provide for survivability in attacks 
and frequency diversification in a jamming environment. 
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The ;i'2nsity ir. ^'^j'VA weapons reduces the vulnerability zo 

L'..r; ;k and provides muiti-caiiber pfiotection of military 
tar^'^it.s and' lines of communication. Command and control 

weapons and other components within the air defense 
system are believed to be exercised through a radio sys- 
tem probably capable of variable frequency for a measure 
of protection against jamming. The relatively small 
geographic area involved does not demand radio equipment 
or large size requiring major power equipment. Such a 
radio system is extremely difficult to destroy or render 
ineffective. The mobility of the SA-2 system within 
the large number of prepared sites provides North Vietnam 
with a significant ability to avoid or recover from attacks 
on SA-2 firing units. Airfields and jet aircraft are 
vulnerable to attack, however, a well protected system 
of revettments affords much protection for aircraft and 
an abundance of labor can probably achieve rapid repairs 
to the airfield proper, should it be damaged. Damaged 
aircraft 3 however, would cause a significant burden to 
be imposed on in-country capabilities for major repair 
and a course of cannibalization would probably follow. 

3. (C) The weather in North Vietnam has a bearing on 
both US air and NVN ground operations. During the NE 
monsoon, November through February, ground operations 
are not seriously effected north of Vinh while to the 
South heavy rainfall has an adverse effect. In this 
same period air operations are hampered generally 
throughout North Vietnam. Beginning in March, the inland 
and mountain areas of North Vietnam are subject to 
adverse weather v/hich affects US air operations more 
than ground movement. Moving to the period May through 
Sep"cember, air operations are unhampered generally from 
the coast inland to Hanoi and to the southern mountain 
chain. At this time ground movement capabilities are 
good near the coast and in the southern mountains, ho-/:- 
ever, movement in Laos is restricted due to heavy rain- 
fall. In October, the southern mountains open up to 
air operations but southern coastal areac receive heavy 
rainfall and cloudiness prevails in the Laotian pan- 
handle . 

9. (S) The entire air defense system depends on 
foreign support. The Soviet Union and Communist China 

play vital roles not only in hardware and technical 
assistance, but also in providing the means and routes 
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Jrnuorl. Wilh'..;t this support North Vietnam would be 
"unJae ii.o maintaxn or operate the present air defense 
system 'adequately for a prolonged period. The capa- 
bility 'of North Vietnam to expand and develop i;ts air 
defense system, therefore, is basically that of the Soviet 
intenti^ons tempered by North Vietnam desires to control 
the system. 

10. is) The capability of the Soviet Union to supply 
hardwa^e'and support material 

North Vietnam is, to an extent, ^f^^^^ed by Sino-Soviet 
relations and the ability and desire of North Vietnam 
?o "sti-addle the fence." China could refuse the Soviets 
the use of the overland rail route through China or put 
obstacles on the path. If this event occurred, the 
Soviets might run the risk of a US confrontation on the 
high seas by shipping all military material by sea. 
•.mile the problems of Sino-Soviet relations have been 
reflected in public quarrels over rail shipments, there 
is no Evidence that they have' affected the actual passage 
of aidi to North Vietnam. Under conditions wherein the 
northeast rail lines, sea lanes, and port facilities 
are relatively immune from attack, external support to 
North Vietnam will probably continue to be sufficient 
to counter increased levels of US activity and continue 
to support the general development of the NVN air defense 
system. 
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RADAR 



1. (S) The NVN radar network is composed of various 
radar equipments required to support early warning (EW), 
ground controlled intercept (GCI), antiaircraft, artil- 
lery (AAA), and the surface-to-air missile (SAM) systems. 
In the past four years, the radar order of battle has 
increased from a total of 2^- pieces of equipment in 1962 
to ^1+0 pieces in February 1967. During this growth per- 
iod, the number of fire control radars for AAA increased 
from six to 2^6 and the EW/GCI associated radars increased 
from 18 to 165. Also, since July 1965, there have been 

23 FAN SONG, SAM fire control radars, identified in 
North Vietnam. 

2. (S) There is a multiplicity of radar equipments 
that provide an extensive redundance of functional capa- 
bility. This redundancy is well-illustrated in that 
there are six BIG BAR B/BAR LOCK, EW/GCI capable radars 
located within 25nm of each other north of Hanoi. These 
radars have an EW range of 21 5/220nm and a GCI range of 
110/210nm respectively against a medium reflective tar- 
get (F-^ and F-105) at M),000 feet altitude. The redtin- 
dance of equipment provides the advantage of frequency 
diversity, system reliability, and increased combat sur- 
vivability. The increase in numbers of radars has also 
provided greater operational flexibility since radars 
can now be redeployed or serviced without loss of air- 
craft tracking capability. Such a system could sustain 
considerable heavy equipment and personnel losses and 
still function as a viable system making a significant 
contribution to the air defense effort. 

3. (S) The physical size of North Vietnam does not 
warrant the deployment of such large numbers of radars. 
However, this extensive deployment is not unusual since 
it generally follows patterns observed in other Soviet- 
equipped countries. ' 

^. (S) The Aircraft Warning (AW) network consists of 
an integrated chain of field radar sets, radar reporting 
stations, filter centers and headquarters facilities. 
It is estimated that an average system time of three to 
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five minutes is required to pass aii^raft tracking data 
from linitial detection by the field radar, through the 
reporting station and filter center, to the Hanoi Air 
Defense District headquarters. From the head- 
quarters, the data is probably disseminated to an 
indet!erminate number of consumers, among whom are, at 
least, the various defensive weapons controllers. 

5. (S) In addition to the NVN internal AW network, 
Hanoi probably has access to aircraft tracking data 
glearied from Chinese communist air surveillance facili- 
ties j located along the joint Sino/NVN border. 

6 J (S) Along with the increase in numbers of radar 
equipments. North Vietnam has realized significant 
improvement in the quality and sophistication of equip- 
ment; In 196if, NVN early warning (EW) radars were pri- 
marily the MOON FACE, RUS-2, KNIFE REST, and CROSS SLOT 
with I a single FLAT FACE radar at Phuc Yen airfield. 
This I equipment provided reasonably good medium to high 
altitude EW coverage over the entire country as well as 
portions of Laos, South Vietnam, and the Gulf of Tonkin, 
i ■ 

71 (S) By February 1967, the radar inventory included 
11 BAR LOCK/BIG BAR B/TOKEN heavy type EW/GCi; radars. 
The FLAT FACE and SPOON REST EW/target acquisition radar 
inventories have grown to 30 and ^6 respectively, with 
16 ROCK/STONE CAKE/SIDE NET height finders now probably 
providing the essential altitude information on hostile 
air tracks. This newer, improved equipment increased 
the medium to high altitude area coverage to a moderate 
degree and significantly increased the average detection 
range against lower flying targets - ^000 feet and below. 
The present detection perimeter around North Vietnam has 
excellent continuity; possible penetration corridors 
caused by previous coverage gaps have now been filled. 

i 

8|. (S) Since the Chinese communists and the Soviets 
construct and use many identical types of radar equip- 
ment', it is difficult in some cases to determine North' 
Vietnam's actual source of supply. The KNIFE REST A/B, 
ROCKj CAKE/STONE CAKE, RUS-2, MOON FACE (SCR 270), SCR 58^, 
FIRE'caN, WHIFF, and TOKEN are common to both countries 
and have been provided North Vietnam. The CHICOM early 
warning and coastal surveillance radar, CROSS SLOT, has 
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been supplied by the Chinese communists. It is believed 
that most of the more modern radars are provided by the 
Soviet Union and Warsaw Pact countries, since very few, if 
any, of these equipments" have been noted in the Chinese com- 
munist inventory. The BAR LOCK, BIG BAR, SPOON REST, 
FAN SONG, FLAT FACE, ROCK/STONE CAKE, and SIDE NET are 
now probably exclusively furnished by the Unilon of Soviet 
Socialist Republics and Warsaw Pact countries. 

9. (S) The following radar equipments by name and 
function are currently identified in the DIA North Viet- 
nam Electronic Order of Battle (EOB) , dated 20 January 196?: 

Number of Sets 
Identified 



Eauinment Name 


Function 


Active 


SusDer 


BAR LOCK 


EW 






BIG BAR B 


EW/GCI 


3 




CROSS SLOT 


EW 


17 




FLAT FACE 


EW/SAM ACQ 


30 




KNIFE REST A/B 


EW 


22 


2 


MOON FACE (SCR-270) 


EW 


13 


2 


RUS-2 


EW 


6 




SPOON REST A 


EW/SAM ACQ 




3 


TOKEN 


EW/GCI 


!1 






SUB TOTALS 




7 


FAN SONG A/B 


Missile Control 


23 


6 


FIRECAN 


Fire Control 


125 


9 


SCR-58^ 


Fire Control 


1 




WHIFF 


Fire Control 


9 


1 


UNIDENTIFIED 


Fire Control 


111 






SUB TOTALS 


269 


23 


ROCK/STONE CAKE 


Height Finder 


1 1 


2 


SIDE NET 


Height Finder 


-i 






SUB TOTALS 


16 


2 




DA-3 



Annex A to 
Appendix D 



'1 j-* 




Equipment Name 



FISH NET 
SCORE BOAPD 



HOME t|aLK 

ONE EYE 
BEAM TRACK 
SHEET |BEND 

DRY rJcK 



Function 

IFF Interrogator 
IFF Interrogator 

SUB TOTALS 

CGA/Precision 

Approach 
GCS Air Surveillance 
Search Light Control 
Coastal Surveillance 

Target Acquisition 
C onnnunic a t i ons 

SUB TOTALS 

GRAND TOTALS 



Active Suspense 

0 1 

4 

U 1 

1 

2 
2 

0 1 

1 

6 1 



440 



34 



10. |(S) For individual equipment location and degree 
of site accuracy, reference DIA Secret publication 
"Nortri Vietnam Electronic Order of Battle" published 
monthly. Following is a summary of active radar 
equipments and their associated radii of positional 
accuracy expressed in nautical miles circular error 
probable (CEP): 

EW/GCI ASSOCIATED EQUIPMENT 



Equipment 








02 


91 


Name 


Function 


00 


01 


BIG BAR B 


EW/GCI 


1 




1 




TOKEN 




EW/GCI 


1 


1 




1 


BAR LOCK 


EW/GCI* 


2 






2 


CROSS i SLOT 


EW 


4 


1 




1 


FLAT FACE 


EW 


5 


2 


4 


11 


KNIFE 


REST 


EW 


8 


7 


2 




A/B 














MOON 


FACE 


EW 


6 


2 


1 




RUS-2 




EW 


2 


1 




17 


SPOON 


REST 


A EW/SA-2 


12 


7 


1 






ACQ 








adar. 


* When used 


with a height r 


inder r 



6 
4 
1 

3 

1 

7 



4 

3 

4- 



3 
3 
5 
17 
30 
22 

13 
6 
46 
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Function 00 01 02 03, 05. 10. 11 TOTAL 

ROCK/STONE H/F 3 112 11 
CAKE 

SIDE NET H/F 3 1 1 5 

SCORE BOARD IFF 13 ^ 

TOTALS,. 1+7 25 10 37 2h 17 5 165 

PERCENTAGE* 28.5 15 6 22.5 1^*5 10.5 3 100 



SAM CONTROL RADARS 

Radius of Accuracy 
Equipment 

Name Function 00 21 O g 03. Qj J.^ TOTAL 

FAN SONG A/B SA-2 Con- 15 1 6 1 21 

trol 

Percentage 65 ^.5 26 if. 5 100 



AAA FIRE CONTROL RADARS 



FIRECAN Fire Con- 


97 


27 


1 


125 


trol 










WHIFF Fire Con- 


7 


1 


1 


9 


trol 










UNIDENTIFIED Fire Con- 


105 


6 




111 


(FC) trol 










SCR 581+ Fire Con- 




1 




1 


trol 










TOTALS 


209 


35 


2 


2l+^ 


PERCENTAGE 


85 




1 


100 



SECETET 

Equipment 
Name 



♦Percentage figures show percentage of total radars 
for each radius of accuracy. 
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11. (S) The majority of radar systfems employed by 
North I Vietnam are highly mobile, requiring from only 
a few minutes (10 minutes for FLAT FACE) to a few hours 
(8 hours for the BIG BAR) to set up. Normally, the 
"break down" of equipment for movement requires even 
less time. This mobile capability has been used con- 
sistently by the iTorth Vietnamese to prevent our pin- 
pointing radars i^zr preplanned attack. If the North 
Vietnamese believe a radar has been located and is vul- 
nerable to attack, they quickly redeploy the equipment. 

12! (S) Further, North Vietnamese attempts to decrease 
the vulnerability of radar equipments to air attack have 
resulted in the locating of radars in or adjacent to 
natural foliage or poptilated areas. The foliage pro- 
vides] natural concealment making identification and 
location of equipment especially difficult, while the 
collocation of radars in populated areas not only helps 
avoid! detection, but also takes full advantage of our 
policy of not endangering the NVN civilian populace. 

isj. (S) The radar equipments themselves can be damaged 
or neutralized. In the case of van/truck mounted systems 
which' comprise the vast majority of radars, the van can 
be overturned or its walls breached by blast; fragments 
and projectiles can penetrate the van and damage inter- 
nal Equipment; or electrical power can be denied the 
system. Although the exact internal arrangement of 
equipment is not known, it can be assumed that maximum 
advantage is taken of all available space. Therefore, 
penetiration of the van walls should damage electronic 
circuitry and cut cables that control the radar. The 
antenna system, using either yagi array or parabolic 
reflectors, cannot be considered highly vulnerable because 
of trie size and nature of the components. 

1W.(S) For the time period mid-1968 through mid-1 970, 
the SDectrum of radar equipment in North Vietnam should 
not change drastically from that currently in use. Some 
refinements may be expected in equipment utilized and 
in system operation to counteract US electronic warfare 
activities . 

15.(S) While the numbers and types of EW/GCI related 
radar are expected to remain relatively stable as stated. 
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a continued expansion of fire control radar equipment 
may be anticipated to accommodate the 57/85™ AAA and the 
growth of the SA-2 systems, 

16.(S) Practically all of the EW/GCI radars including 
height finders utilized in the NVN air defense system 
are mobile as previously stated. The mobility of the 
radar equipment requires a mobile power source which 
generally consists of two electrical power (diesel) gen- 
erators for each type radar (prime and back-up sources). 
Although some of the equipment data indicates that com- 
mercial power (200V50CPs) may be used if available, it 
is not believed to be the case in North Vietnam where 
commercial power sources in Route Packages I through IV 
have been made inoperative as a result of air attacks. 
In addition, some TP? plants in Route Package 6A/B have 
also been destroyed. The generally remote siting of 
radar equipment for EW/GCI coverage, indicates a sub- 
stantial* if not total requirement for a self-sufficient 
electrical power source with a back-up capability. 



Power OutDuts 


by Radar Tvoe 


BIG BAR 


Imw per beam 


TOKEN 


750 kw 


BAR LOCK 


2 mw per beam 


CROSS SLOT 


.5 - 1 • 0 mw 


FLAT FACE 


500 kw 


KNIFE REST 


70-100 kw 


SPOON REST 


350 kw 


ROCK CAKE 


3 mw 


STONE CAKE 


3 mw 


SIDE NET 


3 mw 


SHEET BEND 


250 kw 


ONE EYE 


500 kw 


HOME TALK 


15 - 20 kw 


SCORE BOARD 


2 kw 


FISH NET 


500 watts 


FAN SONG 


600 kw 


FIRE CAN 


250 kw 


WHIFF 


250 kw 



l8.(S) A correlation has been made of the Fire Control 
(FC) radars reflected in the DIA EOB, 20 January 1967, 
with the antiaircraft sites shown in the PACAF Antiaircraft 
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Order of Battle (AAOB) 21 December {'966. This correlation 
shows Ithat 196 of 227 active and 13 of I6 suspense fire con- 
trol radars in the EOB match up with known antiaircraft 
positi'ons: 



EOB 
FC Radars 



227 Active 
16 Suspense 

2lf3 



Match 
196 

n 

209 



no Not Match 
31 

-i 

3^ 



Qh% Match 

^h% Do Not Match 



cs/e 
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NUMBERS OF RADARS IN SANCTUARY 
By Function and CEP* "' 



EW/GCI 


GO 


01 


02 


21 




1 0 


ii 


Totals 


O-lOnm (HP) * 


k 


1 


2 


3 


2 


0 


0 


12 


0-10nm (HN) . ** 




6 • 


0 


2 


2 


0 


0 


15 


l0-30niii 


10 




0 


Iz. 


1_ 


1_ 


1^ 


22 


Total 


19 


9 


2 


19 


5 


1 


1 


56 


FIRE CONTROL 


















0-10nm (HP) 


10 




0 


0 


0 


0 


0 


1 1 

1 1 


0-10nm (HN) 


55 


7 


0 


0 


0 


0 


0 


62 




XL 


O 


U 


U 


0 


0 


0 


lii 


Total 


102 


1^ 


0 


0 


0 


0 


0 


116 


FAN SONG 


















0-10nm (HP) 


1 


0 


"0 


0 


0 


0 


0 


1 


O-IOnm (HN) 




0 


0 


0 


0 


0 


0 


\ 


10-30nm 




1 


0 


0 


2 


0 


0 




Total 


11 


1 


0 


0 


2 


0 


0 


llf 



GRAND TOTAL 186 



* (HP) = Haiphong 
(HN) = Hanoi 
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1 9 . ( ; ; ) L):itn on Various r\adar 33nd5 



Band 


FreauencY f meeacvcies ) 


P 


225-390 


L 


390-1550 


c 




c 


3900-6200 


X 


5200-10900 (overlaps C Band) 


K 


10900-36300 



20. (S) Some Radars Common to Southeast Asia with Given 
Frequency (ExGludes Friendly Radars) 



Frequency Tvne Radar 

70-270 KNIFE REST (EW) 

SPOON REST- (EW and Acquisition 

for SA-2) 
MOON CONE (EW) MOON FACE (EW) 
FISH NET (IFF - both airborne and 

shipborne ) 

655-91^ SCOREBOARD (IFF- landbases) 

Guidance band (L-Band) of FAN 

SONG SA-2 associated radar 
CROSS UP (Airborne IFF) 
FLAT FACE ( EW/Acquisition) 

2578-311+0 FIRE CAN (AAA fire control) aHIF? (FC) 
FAN SONG S-Band (tracking) 
CROSS SLOT (EW) TOKEN (EW) BIG 

BAR (EW) BAR LOCK (EW) 
SKIN HEAD (Shipborne-warning of 

surface and low-flying targets) 
Many other EW/GCI radars SIDE IIET 
(HP) ROCK CAKE (HF) 

8960-9775 SPIN "SCAN (Airborne radar aid to 

interception) 
SCAN ODD (Airborne radar aid to 

interception) 
HIGH FIX (Airborne radar) 
SHEET BEND (Coastal warning radar) 
Possibly LOW BLOW (3A-3 associated) 
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ANNEX B TO APPENDIX IT 
ANTIAIRCRAFT ARTILLERY (AAA) 



1 . (S) The NVN AAA and AW system consists essentially 
of six weapons: 

Theoretical 
Max Effect Range Practical Rate of Firp 



12.7nm 


DSHK 38/^6 


HMG 


3,300 ft. 


80 Rounds 


per Min 




ZPU 




^,600 


150 


It 


37mm 


Ml 939 


AAA 


5,600 


80 


ti 


57 am 


3-60 


AAA 


13,100 


70 


ri 


85mm 


KS-12 


AAA 


27,500 


15-20 


ti 


100mm 


KS-19 


AAA 


39,000 


15 


It 



2. (S) The lM-.5mm ZPU is built in three versions, of 
one, two and four barrels. The two-barrel ZPU-2 and four- 
barrel ZPU-if have been identified in North Vietnam. The 

37mm AA weapon is the smallest size AA gun identified in 
country, and is strictly a manually-directed weapon - 
It has no capability for radar fire control. Both the 
o5mm and 100mm weapons can effectively, be used only with 
radar fire control, whereas the 57mm S-60 can be used in 
either mode normally depending upon availability of the 
radar. Using fire control radar, the maximum effective 
range of the S-60 is increased nominally from 13,100 feet 
to 19,700 feet. 

3. (S) A self-propelled version of the 57mm gun is 
known to be in country, but only eight have been identi- 
fied and always in the general vicinity of Phuc Yen. 
This weapon, the ZSU-57-2, is essentially two 57mm guns, 
without radar control, on a tank chasis. The use of 
motorized ZPU-s ' s has also been noted periodically in 
photography. This consists of mounting the single- axle 
ZPU-2 onto the bed of a BTR-^+O carrier. While all AAA 
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in North V.Uetnam is 



r. t1 



mobile" in the sense of being 



r<^adiiy transportable to new locations, the ZSU-57-^ 
and tlie ZPU-2/BTR-MD combination are the only weapons 
that can be fired almost instantaneously from a travel- 
ing position. 

(S) Three other AA weapons are available from 
Soviet bloc countries, but have not been identified 
to date in North Vietnam. The weapons and basic charaC' 
teristlcs are listed below: 



Theoretical 
Max Effective Ranee 



ZU-23-2 23mm 
30mm IaA M-53 
130mml KS-30 AAA 



6,600 ft 
5,600 ft 

If 5, 000 ft 



Practical Rate of Fire 

200 RoTonds per Minute 
100 " 
10-12 " 



5. (S) While the 23mm and 30mm weapons are relatively 
new, and may well be deployed to Vietnam in the future, 
the ll30mm is an obsolete weapon in Soviet arsenals, and 
could add little to the over-all system. The Soviets 
consider the 130mm weapon as having been replaced by the 
SA-2J 

6] (S) The current (2 February 1967) AAAOB for North 
Vietnam is U-^h9 Light (35/57mm) and 1799 Medium Weapons 
(85/iOOmm), plus a number of Automatic Weapons. This 
is ah increase of 120 percent since January 1966. The 
overwhelming growth in actual guns has been in the NE 
quadrant, as is shown in the chart below: 



Light (37/57mm) 
Medium (85/1 00mm) 
All AAA Wpns 



HP 



.#1 Wpns 
#2 Wpns 
#3 Wpns 
#lf Wpns 
#5 Wpns 
#6 Wpns 



January 

1966 

1M+3 
lMf1 
25SJf 

139 
97 
275 
519 
382 
11+72 



January Gun Percent 
1 967 Increase Increase 



^5^9 
17?? 

If 91 

3^9 
if87 
683 
587 
3761 



31O6 
358 
3?6? 

352 
252 
212 
16^- 
205 
2289 



215 
120 

253 
260 

77 

32 
5^ 
156 
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7. (3) The number of AAA weapons in country equaTies 
to approximately 100 regimentai-emiivalents . Little 
in knovm about unit organization and subordination. 
The 367th AAA Division is assumed to function as 

the senior AAA authority, but only 8-12 regiments have 
been identified as directly subordinate to it. Some 
apparently independent AAA regiments, battalions and 
companies have been identified, and several regiments 
or regimental-equivalents can be accounted for as part 
of regular infantry divisions and brigades. Some of 
the smaller weapons (primarily 37nim and l^-.5mm ZPU) are 
manned by militia and other local, part-time forces. The 
huge amount of personnel involved, both full and part- 
time, in the AAA system is probably partially supplied by 
the use of completely untrained recruits and laborers 
in the unskilled positions, and there is no dearth of 
opportunities for on-the-job training. 

8. (3) Some AAA units are located with, and probably 
under the control of SA-2 battalions. These AAA units 
provide protection from low altitude attack as well as 
possibly forcing US aircraft to stay up in SA-2 range. 

9. (S) The AAA batteries, like the SAM units, are highly 
mobile, and the number of useable sites far exceeds the 
number of weapons to occupy them. The batteries move in 
response to the US strike pattern as well as to hinder 
flak suppression. 

AA guns , automatic weapons and small arms have 
accounted for approximately 85 percent of US aircraft 
losses in North Vietnam. This effectiveness depends 
in part on the presence of the SA-2 missile system, 
which has forced aircraft to operate more extensively 
than usual in the AAA environment. 

10. (S) Some CHICOM AAA organizations • are in North 
Vietnam and are estimated to be primarily employed along 
rail lines leading from Hanoi to the Chinese border. Cur- 
rent estimates place the number of CHICOM AAA units at 
about four divisions. 
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11.(0) Accuracy of AAOB 

a. The AAOB data is clearly not sufficiently 
accurate for many tactical purposes or detailed 
analyses. The basic problem appears to be one of 
thel date of the photography upon which the AAOB is 
based. For example, the 2 February 1967 AAOB carries 
73 active AA sites in Route Package II, a much-photo- 
graphed area of North Vietnam. The dates of the 
photography are as follows: 



Year 
1966 



1965 



Months 
Dec 

Sep -Nov 

Aug 

Feb-Jul 

Jan 

ALL 



Number of 
Active Sites 



Total 2 Feb 67 AAOB 



15 
13 
1M. 
11 

5 

1 5 (no photo ref ) 

73 



b. It is unlikely that the portion of the AAOB 
based on photography in mid-1966 provides an adequate 
basis for targeting. Similarly, the AAOB implies that 
the buffer zone around the CHICOM border is weakly 
defended. The 2 February 1967 AAOB for Lang Son, key 
point on the northeast rail line, has the following 
basis: 



Mission 

Unspecified 

Blue Springs 
Blue Springs 5.1^ 



Date 
Aug 65 

April 2^, 1966 
July li+, 1966 



Sites 
Occ TJnocc 



2^ 
5 



c. In the time since these observations were made, 
the AAOB elsewhere in Route Package VI has more than 
doubled. The data on Lang Song provides no reason to 
believe that this has not also occurred in the buffer 
zone. 
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3URFACE-T0-AIR MISSILES 



1. (3) The North Vietnamese SAM organization 
presently comprises 25-30 operating battalions, or 
firing units. The units are primarily located in the 
Phuc Yen-Hanoi-Haiphong area, with two to three units, 
in the vicinity of Vinh. Soviet practice calls for 

a regimental authority for each five to eight 
battalions which would call for four to six regiments 
for the 25-30 battalions. 

2. (S) The overall SAM authority is undoubtedly in 
the Hanoi area, probably at Bac Mai near the Air 
Defense Headquarters. 

3. (3) AAA units of various size weapons often 
operate with, and in support of, the SAM battalions. 
Their control and logistics are apparently handled in 
the SAM channels along with the SAM battalion. The 
AAA provides support for the SA-2 site against low- 
altitude and- close-in aircraft, and at times when the 
SAM unit is unable to fire. 

i+. (3) A battalion consists of the FAN SONG radar, 
three to six missile launchers and support equipment, 
and an estimated complement of 150 men. The standard 
Soviet configuration is for six launchers to a batta- 
lion, and most of the identified sites in North Vietnam 
consist of six launch positions. Recently, however, 
there have been increasing indications that many 
battalions are only employing three launchers , as a 
number of field sites deployed have only three or 
four positions. 

5. i^) This could possibly indicate an equipment 
shortage; however, a more logical reason is probably 
a result of the singularly North Vietnamese employment 
of the SA-2 system. In a fixed site- concept, the 
standard six launchers allow for back-up launchers in 
case of damage or required maintenance. Additionally, 
while the computer can only handle three missiles in 
flight at a given time, the extra launchers can 
provide immediate replacements without the delay of 
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iauJher reloading. In the , ^i^^-'^hpj -ay 

frequent movement of the iinng g^^'tn 
fon-idor the i^ack-up launcners az superfluouo ana an 
SnSeie-ary liability in respect to trancportalion 
r^uire^tnL: The three additional launchers , which 
^a?rf missiUs in excess of the computers capacity, 
are'L^exIra^lurden in time and resources when moving 
the battalion, and increase the probability of detection 
from the air. 

6. (S) The reduced number of launchers '"ift have a 
direct bearing on system ^ecuperability. If all throe 
laun'chers are fired almost simultaneously, the site 
Willi bl non-operational until the launchers can be 
^elo'adldV Re-load time, with transporters available 
at the site, is a minimum of two minutes. 

7 (S) To date, 177 SA-2 sites ^a^e been identified 
in photography in North Vietnam, ^l^^^^^^^l^l^H^ '^"^ 
canable of accepting equipment. There have been 
nmlrous indication! , by ELINT o^PiJ;"* reports of 
SAM i activity at other locations which have not been 
identified in photography. The large numbers of 
usable sites gives the battalions a l^^S^/^^^j"^^*^ ' 
with an estimated five to eight sites that each 
battalion can operate from. 

a! (3) The identified sites are basically either 
reveted p^maient Installations, in the Soviet manner, 
or ithe Vietnamese "field" site, which requires a 
nanlimum of preparation and is much ^^£[^5;^^^^^° 
identify when unoccupied. Most of the ^^^^id sites 
are' in the Southern area where there is a greater 
emphasis on mobility. 

9 (3) For missile support, Soviet doctrine call- 
fo? a Missile Support Facility for each regimen.. 
Onlv three support facilities have been identifiea 
tSis far in No?th Vietnam, and two have not been 
observed ll use since late 1965. ^^ome support and ^ 
' technical work normally accomplished by the facility 
ill probably being handled at the battalion level, and 
the airfields almost certainly are exploiting their 
"^toichable" status to perform much of the support 
functions, especially for nearby units. However, 
thfe requirements for support of distant units, such as 
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i.hfi.--; in Vinh. ^^tiil exictG. 5ome^ form of shoestring 
r-icility, peri'orming r.lnimai functions, could be 
lo'^jihod in heavily wooded areas and camouflaged 
Train;: t aerial detection, 

10. (o) The Soviets "claim a 50 percent kill 
probability for the SA-2 missile system. So far the 
direct effectiveness of the system in North Vietnam 
against tactical aircraft is considerably less, 
amounting to less than three percent kills for missiles 
fired. 

11. (S) Soviet personnel have been present in North 
Vietnam, as instructors and -advisors, since the initial 
SAM build-up in 1965. They are apparently still 
presently performing those roles, and also gaining 
operational experience in an actual combat environment, 
and observing the effectiveness and deficiencies of the 
system. 

12. (3) There have been numerous reports of Cuban 
SAM troops being sent to North Vietnam, and of some 
Cubans being killed by strikes on SAM sites. However, 
there is presently no evidence to confirm a Cuban SA-2 
presence in North Vietnam. 
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POSSIBLE FUTURE IMPROVEMENTS 
IN THE SURFACE-TO-AIR MISSILE SYSTEM 



1. (S) Uncertainties 

a. Three basic uncertainties surround estimates of 
possible improvements in NVN SAM defenses: 

(1) Gaps in technical intelligence* 

(2) Uncertainty as to true effectiveness. 

(3) Lack of knowledge of Soviet intent. 

b. The first uncertainty is discussed under each 
SAM system below. The last two uncertainties api^lies 
to all potential improvements and our existing know- 
ledge of them. Prior to the employment of the SA-2 
in North Vietnam, technical estimates of its effec- 
tiveness were for high and medium altitude targets, 
and the system was held in considerable respect by- 
pilots, commanders, and analysts. These estimates 
were generally and, it developed, incorrectly applied 
to tactical aircraft. It is possible, perhaps even 
likely, that existing estimates of the effectiveness 
of other SAM systems are similarly in error. 

c. The Soviets could choose, or could already have 
chosen, to introduce improved SAM systems into North 
Vietnam. The probabilities of this are difficult 

to assess. As previously indicated, the North Viet- 
namese (and therefore probably the Soviets) over- 
estimate the effectiveness of the SA-2. Thus, the 
Soviets may not be dissatisfied with its performance, 
if they attribute its ineffectiveness to: 

(1) The North Vietnamese. 

(2) Use in a role for which it was not designed. 

d. If the Soviets feel strongly that the North 
Vietnamese have been unable to adequately ooerate and/ 
or maintain the SA-2, they would be unlikely to make 
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the North Vietnamese the first non- Russian recipients 
of Improved systems such as the SA-3. If they feel 
that the SA-2 has been ineffective primarily because 
It was not designed to counter tactical aircraft, 
then they might decide to supplement the SA-2 defenses 
with additional defenses, provided these are deemed 
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(3) Possible ability to Intlxcept targets of 
somewhat lower altitude, 

c. Accordingly, it does not appear that introduc- 
tion of the C-Band FAN SONG would significantly improve 
NVN air defense capabilities unless introduction of 

US ECM equipments lagged more than was the case with 
the S-Band PAN SONG. However, introduction would 
necessitate Introduction of a capability In US air- 
borne equipment to detect and counteract emissions 
in the new frequency spectrum In the same environment 
with the SA-2, S-Band system. 

4. (S) FAN SONG/FIRECAN Coordination 

a. A CHICOM SA-2 site near Kunming and another 
near Canton have been observed periodically operating 
with a FIRECAN radar apparently slaved to it, A high 
altitude photograph of the Canton site shows what 
could be the FIRECAN in close proximity to the FAN 
SONG. This combination of radars may be employed 
against US countermeasures equipments In an attempt 
to decrease our effectiveness by: 

(1) Triggering the automatic Jamming equipments 
with the FIRECAN radar and delaying the FAN SONG 
radar pulse slightly, thus taking advantage of the 
countermeasures equipment "dead time" during the 
cycle in which it is responding to FIRECAN. 

(2) Obtaining range data from the FIRECAN radar 
and limiting FAN SONG radar transmission' time to 
that required for missile launch and guidance. 

(3) Illuminating the target with the FIRECAN 
radar and operating the PAN SONG in a lobe-on- 
receive mode. Elevation and azimuth data is 
obtained by the FAN SONG while passively scanning 
and limiting transmitter time to that required 
for missile launch, and guidance. 

d. Such coordination has not been observed either 
in ELINT or photography in North Vietnam or elsewhere 
outside of China. If this method of operation is 
introduced into North Vietnam, its effectiveness, 
while uncertain, would not be likely to increase US 
SAM losses by an order of magnitude since the SA-2 
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system has not proved particularly lethal against 
tactical aircraft under any circumstance. 

5. (S) SA-3 

a. The basic operational deployment of the SA-3 
suggests that: 

(1) The system was designed primarily to 
supplement SA-2 defenses by providing additional 
low altitude protection against strategic attack. 

(2) Developmental problems were encountered. 

3. Subsequently, the SA-3 missile (GOA) was iden- 
tified as a part of the naval SAM system. The radar 
for! this system (PEEL Group) is somewhat different 
in aopearance and frequencies than the SA-3 radar 
(low" BLOW) and might represent an improvement of it. 
However, this radar has not been detected in the 
Soviet forces in Germany or East Europe. 

c. Should the SA-3 system appear in North Vietnam, 
it iwill present a different threat than the S-Band ■ 
SA-2 system. Although it Is a track-while-scan, 
command-guidsd system, there are significant dif- 
ferences which are summarized below: 



S-Band SA-2 Estimated SA-3 



Guidance Command 
Frequency 



Target & Missile 
Tracking Radar 



700-850 MHZ 



1100 MHZ (Proba- 
ble)* 



2900-3100 MHZ 9100-9500 MHZ 



* Previously estimated guidance signal 3845-3916 MHZ 
(BGGP) now evaluated as telemetry; PEEL Group guidance 
signal may be 278O-2830 MHZ. 
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Mominal Ma;< Range 



■J o ' 



lii nm (s 50,000 ft. 
(3g maneuver limit) 



Mominal 



Time of flight to: 
10,000 ft. and 5 nm 18 sec. I6 sec. 

10,000 ft. and 10 nm 31 sec. 29 sec. 



Missile Maneuver Limit 

Nominal Minimum 
Intercept Altitude 

Warhead Weight 



7-9G 12 G 
( Probable ) 

1500-3000 1000 

420 lbs 120 lbs 



d. There is no evidence at present that North 
Vietnam or the Soviet Union has an operational 
infrared SAM. While there is evidence' that the 
Soviet Union recognizes the need for a missile lilce 
the US RED EYE or CHAPPARAL, no Indications of Its 
development have been noted. 
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NORTH VIETl^TAM AIR FORCE 



1. (3) The Nor^h Vietnam Air Force is composed of 233 
aircraft. Of these 11^ are jet fighters and eight are 
light jet bombers. The bombers are not believed to hav 
conducted flight operations since simmer 1966. There 
are indications of recent deliveries or recent assembly 
of jet fighters providing a Dossible increase in the 
NVN Air Order of Battle by at least 12 MIG-21s. Sixty 
six transport aircraft provide a logistic, support, 

and minimal attack or harassment capability, the 
latter of which has thus far been utilized against 
MAROPS without significant success. Small helicopters 
provide a capability for short haul, light load 
logistics in and out of unprepared areas. The heavy 
KOOK helicopter, however, is a long haul, large 
cauacity utility craft and has been used for trips as 
fair as Na San and Dien Bien Phu. A modified HOOK can 
carry equipment and hardware necessary to establish a 
SA-2 site. 

2. (3) The fighter interceptor force of about 96 
MIG- 15/17 and 18 MIG-21 includes approximately six 

of each model which are configured for all-weather 
operations have aid-to-intercept radar (SPIN SCAN or 
SCAN ODD). There have been no valid all-weather 
intercepts noted to date although AI radar has been 
intercepted during some daytime encounters. The AI 
radar on the MIG-21 FISHBED D provides a capability 
to utilize the ALKALI beam riding missile. All models 
of the MIG- 17 and 21 can carry the ATOL.:- IR homing 
missile. 

3. (S) It is estimated that NVN MIGs fly about 500 
sorties per month. Monthly POL requirements for this 
activity are estimated to be 90O-I3OO metric tons. 
Sorties probably initiate from Phuc Yen 80 percent of 
the time with Gia Lam and Kep accounting for eight and 
twelve percent, respectively. .MIGs are most often 
sighted within 50 miles of active airfields. 

^■. (S) Daylight and clear weather to partly cloudy 
conditions have prevailed in United States /MIG 
encounters thus far. NVN .jets have fired cannon, 
an estimated 39 AAMs and n'wunerous air-to-air rockets. 
In llQ/engagements, at least 389 US jets have opposed 
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\25 MIGs with a MIG kill occurring in 30 percent 
of the flights. The United States presently has over 
a hhr'ee to one edge in shoot downs, based on pilot 
ciaiiuij . 

5 (S) GCI control is in evidence in most if not all 
engagements. MIGs appear approaching both head-on and 
from I the tail. Ttiey have been observed coming in from 
cloud cover, indicative of radar vectored intercepts. 
Aboui 70 percent of all encounters have taken place 
within 50 miles of Hanoi. 



6. (3) About 
FIS?IBED pilots 
current operati 
combat training 
North Korean pi 
and could take 
mav increase to 



100 combat MIG pilots with probably 25 
are estimated to be taking part in 
ons. Probably 50 more pilots are in 
. In addition, as many as 35 to M-5 
lots are estimated to be in North Vietnam 
part in defense operations. Their number 
52, a North Korean regiment. 



7. (3) Some Soviet pilots probably perform an 
advisory, test and instructor roles and are not 
believed to be taking part in encounters with us 
aircraft. 

8. (S) Present jet operations are confined to Phuc 
Yen, Kep, Gia Lam and occasionally Kien An and Cat Hi. 
These airfields are capable of supporting a total of 
about 220 jet fighters. North Vietnam has a limited 
capability to perform true all-weather operations with 
a significant number of airborne jets due to the lack 
of substantial radar control approach facilities. 
Current airfield construction activity is limited to 
BailThuoung which is not yet completed, Koa Lac. 
which is capable at limited operations and Kep where 5. 
runway extension project is in progress. Kep may be 
destined to become the second best fighter base in 
North Vietnam. 

9 (3) There are positive intelligence indications 
thai MIGs are being assembled in North Vietnam. 
While a complete chronology of aircraft shipping crates 
being photographed at Phuc Yen has not been completed, 
it 'appears that shipping crates have been arriving 
sirice the fall of 1965 and a shipment of 20-25 
may have recently arrived from the ooviet Union. The 
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^-a^-'darc rISHBED ci-ate is not in evidence, cuggesring 
-'r.lz 5 smaller crate is used for ra--ii -hipr.ent \-:izh 
-.r.e aircraft dismantled to a greater extent. 

^0. (o) The MIG-21 FI5HBED is a high speed inter- 
cf^ptor capable of operating at over 60 thousand feet 
at steeds of ud to 1,150 knots. A zoom climb intercept 
caoability exists to altitudes above 70 thousana. Both 
the day fighter and all-weather versions are presently 
in North Vietnam. Both versior^s can carry AAMs , external 
bombs and rockets. The all-weather FI3HBED has no 
cannon capability. The MIS-17 is capaole oi ai^iraur- 
above 53,000 feet at speeds up to 600 knots, it aizo ^ 
is capable of handling AAMs as well as rockets ana bomos. 
The primary target of the FISHBED seems to be the F^+C 
while MIG-17S engage primarily F-105s on strike assign- 
ments. 

11. (Z) Worth Vietnamese jets have been observed with 
two basic insignia. Pilot observations indicate either 
a plain red star or a basic red star and bar similar to 
CHICOM markings. Photography seems to support a yellov 
star within a red circle superimposed on a red bar. 
3ome FISHBEDS have been observed with green insignia 

in addition to the country markings, possibly indicative 
of a unit designator. 

12. (3) Listed below are the names and locations of 
North Vietnamese airfields, including those under 
construction, and having runways at least 2,000 feet 
or more in length: 

3ac Can 22-09-07N/10 5-51-05K 

^.ai T>^uonE 19-51+-0M-N/10 5-28-22E (Under construction) 

Ban °uoi " 21-15-30N/10M.-39-OOE 

Cao Bang 22-39-35N/106-16-19E 

Dien Bien Phu 21-23-35N/103-00-i4OE 

Dong Hoi i7-30-^5N/106-35-^E 

Ha Giang 22-52-Lf7N/10^- 57-lOE 

Cat Hi 20-^9-0 lN/106-l+3-^6E 

Kien An 20-^8-29N/106-36-^8E 

Bac !1ai 20-59-22N/105-50-OOE 

Gia Lam 21-02-09N/105- 53-2^E , 

Hoa Lac 21-02-OON/105-30-OOE (Under construction J 

Kop 21-2^-00N/106-l6-10E 

Kep Ha 21-22-^5N/106-39-58E 
^Apparently complete enough for a small contingent of 
MXG-17S. 
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Lai Chau 
Lang Son 
Lao Cai 
M6ng Cai 
Na San 
Nghia Lo 
Phong Tho 
P^uc Nhac 
Pliuc Yen 
Phu Tho 
Than Uyen 
Tbng 
Vinh 
Ylen Bai 



13. 



22-03-33N/IO3-O9-52E 

21- 50-08N/106-i+6-33E 

22- 28-5~N/103- 58-^9E 
21-31-15^/107- 58-^82 
21-12-^6N/10l+-02-l8E 

21- 35-^5N/10^ 30-20E 

22- 32-OON/IO3-2I-5OE 

20- 10-12N/106-05-25E 

21- 13-25N/105-^-^3E 
21- 2 3- 5ON/IO 5- 12-lK)E 
21-59-^2N/103-55-30E 

21-0 5- 50N/10 5-28-07E 

18-^3- 52N/IO 5-UO-28E 

(Presently considered an midentif ied 
military installation and not an 
airfield under construction) 



xj .S) The following is an estimate of the number of 
aircraft in the categories indicated that could be 
supported at each airfield. In the case of Phuc Yen, 
two figures are presented to show the number of lignt 
bombers that could be supported in the absence of other 
aircraft types. No attempt has been made to show numben 
derived by combining two or more categories nor does 
the list include estimates for airfields with runways 
less than 2.000 feet in length or airfields under 
construction or extensively damaged and presumed 
abandoned: 



Jpt Fighter Jet Bomber Transports 



3ac Can 
Bac Mai 
Cat Bi 
Gia Lam 
Kep 

Kien An 
Lang Son 
Mong Cai 
Phuc Yen 
Tong 



5 
10 



30 
wo 

20 



75-90 



10 



15 

5 



25-30 



II+ (s') The number and type of aircraft that are 
currently being operated at airfields is as follows: 
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Note: An additional 32 MIG 15- 17s and 2 IL-28s are 
located in China. 



15. (3) Ivhile it is assumed that most, if not ail 
major airfields handling jet and large transport 
aircraft have all-weather landing systems only Rac tMai 
is known to possess a ground approach control radar 
(HOME TALK) supported by a traffic control surveillance 
radar (LONG EYE). Photography reveals that a HOME TALK 
is possibly located at Phuc Yen and since both type 
landing aids are compatible with each other, it is 
possible that a LONG EYE is located there also. To 
provide initial let-down control there are an estimated 
seven Ground Control Intercept facilities available. 

It is not known whether* instrument landing systems 
are positioned on major airfields. In the absence of 
riOME TALK and LONG EYE, and where weather conditions 
are either below minimiims or beyond the ability of 
the pilot to cope with, recovering aircraft would 
prooably be directed to alternate fields hosting 
precision approach radar or experiencing favorable 
v/eather . 

The volume of air traffic that could be handled 
at arxy given airfield would depend upon many facets of 
air operations including weather, pilot and controller 
proficiency, status or availability of approach radars, 
in-flight emergencies, and the air defense conditions 
3t the moment. Comparing the flight operations of the 
present Air Order ot Battle with existing airfields. 
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crobable rhat the pre2ent traffic load has not 
' taxed any airfield conducting launch and 
ecov^ry operations and that a greater volume could 
be handled successfully. 
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ANNEX F TO APPENDIX li . 
COMMAND AND CONTROL 

1. (3) For the purpose of air defense command and 
control, the NVN land mass is considered to be one air 
defense district. It is believed that the NVN air 
defense system is closely patterned after those of Com- 
munist China and the Union of Soviet Socialist Republics, 
it is a soDhisticated, integrated network of radar sites 
(EW/GCI/FC), filter centers, communications facilities, 
command elements and defensive weapons systems (SAM/ 
AAA/aircraf t) . 

2. (S) The Headquarters Air Defense District, Hanoi 
(JCS 30) is the highest echelon of the command and con- 
trol structure. (See Tab A). This headquarters is 
believed to be direct air defense at the national level, 
to include direction of GCI facilities and possibly con- 
trolling fighter aircraft in the Hanoi Zone. At this 
level all elements of defense, i.e., manned aircraft, 
SAM, AAA, GCI, and EW radar nets are coordinated. All 
aircraft tracking data from filter centers are received 
and acted upon at this headquarters. 

3. (3) There are several Air Defense Filter Centers 
believed to be operating within North Vietnam. These 
Filter Centers receive all plot data direct from the 
subordinate detection facilities, perform the necessary 
filtering, and pass the resultant tracking data to the 
Hanoi Air Defense District Headquarters, adjacent filter 
centers, and various weapons system controllers. 

i+. (3) Air warning units (field radar sites) maintain 
360 degrees surveillance, including the detection, track- 
ing and identification of ail air activity ;md report 
this data to their appropriate filter center. It is 
estimated that an average time of three minutes is 
required from initial detection of a hostile aircraft 
until accurate data is made available to the Air Defense 
District Headquarters. - 
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5 (S) Air surveillance is maintained on a 2^-hour 
basis. Radars at particular sites operate during 
scheduled periods in accordance with an over-all plan 
for coverage of North Vietnam. A typical dayjs schedule 
mishtlcall for several two-hour operating periods for _ 
a radar site. The radars are shut down outside of ^neir 
operating periods and for periodic maintenance. The 
extensive redundancy of radar equipments withm North 
Vietnam provides sufficient duplication of coverage to 
allow for crew rest and maintenance without sacrificing 
radar coverage. 

6. (S) Communications links are the vital elements 
upon which the air defense command and control is dependent. 
These links tie the field radars to the filter centers 
and permit passage of warning information up the chain 
of command. Existing communications probably consist of 
high Ifrequency radio utilizing manual morse and voice 
broadcast, point-to-point VHF voice broadcast, land line, 
and microwave relays. A microwave (R-UOO) antenna has 
been I identified at Hanoi/Bac Mai Airfield; however, the 
location of other microwave antennas has not been deter- 
mined. 

7i (S) Surface-to-air missile (SAM) units are organized 
by regiment and subordinate battalions. It is estimated 
that I there are presently 25-30 SA-2 battalions operating 
within North Vietnam. Assuming that the SAM organiza- 
tional structure is based upon the Soviet standard of 
approximately six battalions per regiment, there are 
probably four or five SAM regiments in North Vietnam. 
As in the Soviet system, it is believed that the responsi- 
bililty for weapons commitment is a matter of standard 
operating procedure at the SAM regimental level. 

8. (S) For fighter aircraft control, there are 11 heavy 
EV//GCI (BAR LOCK/BIG B/Jl/TOKEN) type radars identified 
witri North Vietnam. These radars coupled with the FLAT 
FACE, low-level gap filler radar, provide North Vietnam 
with an extensive GCI capability in excess of that required 
for Ithe relatively small number of fighter interceptors 
in the inventory. 
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V. C£) The ir\/"N air defense command and control 
procodures and equipments are considered to be under- 
going continual modernization and refinement for greater 
effectiveness. There have been indications of the simul- 
taneous integrated employment of different weapons sys- 
tems, i.e., SAM/AAA/aircraf t. Although this type of 
coordinated force employment is not the routine, it 
is an indication of an established capability. 
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ANNrJC G TO APPENDIX C' 

EFFECTIVENESS OF US OPERATIONS 



1. (S) Strike Operations 

a. Through December 1966, 19 differenc early 
warning radar sites in North Vietnam have been sub- 
jected to air attack, many repeatedly. Thirteen of 
these radar sites subsequently returned to full active 
status. The isolated stations on the islands of Hon 
Matt, Hon Nieu, and Bach Long Vi have apparently been 
abandoned. 

b. The effectiveness of strikes against fire con- 
trol and missile control radars has been difficult to 
evaluate. Strict EMCON on the part of the NVN air 
defense personnel suggests an awareness of the SHRIKE 
missile on the part of the North Vietnamese. Sharp 
reduction in radiation time, particularly by the FAN 
SONG radar, has made target acquisition and firing by 
SHRIKE equipped aircraft difficult. During many 
instances when SHRIKE missiles have been fired at 

FAN SONG and AAA fire control radars, the emitter fre- 
quently has shut down shortly after launch. The ability 
of the North Vietnamese to identify the moment of launch 
or its carrier is uncertain. 

c. Assessment of air strike results are based on 
pilot reports, post strike photo reconnaissance j and 
ELINT. Smoke and dust frequently obscure the target, 
aerial photography is rarely able to permit definite 
identification of radar antennas and tactical redeploy- 
ment of equipment add to the problems involved in Bomb 
Damage Assessments (EDA). While ELINT does not pro- 
vide positive evidence of destruction or damage to 
radar equipments, the lack of subsequent intercepts 
from some of the struck sites implies at least some 
damage. On the other hand, subsequent ELINT inter- 
cepts from other sites struck provide indications of 
either repairable damage or replacement of equipment. 
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h. In summary, the success ofKair strikes against 
NVN EW/GCI, fire control, and missile control radars 
has been, at best, difficult to evaluate. In any 
event, the introduction of new equipment has probably 
mor'e than offset any actual hardware losses resulting 
from attack, and the NVN air warning, ground controlled 
intercept, and weapon control systems remain intact 
displaying continued growth. 



2. 



(S) ECM/ECCM Operations 



.a. Information regarding effects of US jamming on 
NVN radars is very sparse. It is believed that the 
overlapping coverage of early warning radars through- 
out North Vietnam, the limited area of responsibility 
for each, the frequency diversity among the various 
raciars and the probable availability of information 
derived from Chinese communist radar coverage offer 
sufficient duplication to offset all but the most 
concentrated effort to interfere with this surveil- 
lance function. 

b. The NVN AAA elements have indicated some effects 
from US jamming of their fire control radars by dis- 
playing certain characteristic patterns of radiation. 
Tie degree of jamming success against the NVN AAA 
elements is not known, however, US ECM operators have 
reported consistent success in breaking lock-ons of 
the fire control radars. Jamming against fire control 
radar sites, especially in breaking the lock-on mode 
ot operation has, on most occasions, appeared to com- 
pletely degrade the radar's capability to direct 
a'ccurate controlled fire. 

c. SAM crews have been successful in downing hostile 
aircraft while operating in an ECM environment. Three 
EB-66 aircraft have been lost to the SA-2 system and 
one of a pair of EF-10B disappeared under circumstan- 
ces which might have involved an SA-2 firing; 

d. While it is believed that the North Vietnamese 
are fully aware of f.he SHRIKE missile and its mission, 
there is little evidence to indicate that they can 
Identify the aircraft so equipped or the moment of 
launch. The standard Vietnamese operating practice 
appears to be an on-again-off-again tactic with the 
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FAN SONG radar. The silencing oT FAN SONG radars 
as aircraft are aligned for launch could quite con- 
ceivably be coincidental v/ith this intermittent 
practice. The precautionary emission control tech- 
nique has been confirmed by various ELINT collectors. 
ECM operators- have been reporting for some time that 
FAN SONG .signals are up for only short periods, 
apparently progressing from a dummy load mode of 
operation directly to transmit in the high PRF mode, 
resulting in a minimum amount of time between the 
initial intercept of the signal and missile launch. 

e. In summary, it is believed that TJS jamming activ- 
ities have been sufficiently effective to force the 
North Vietnamese to search for count er-countermeasures 
and actively pursue a coiirse aimed at overcoming these 
effects. It appears that the over-all air surveil- 
lance reporting system has not been degraded to any sig- 
nificant degree due to the overlapping radar coverage 
and the probable inter-country data exchange. 

3. (S) Attacks on EW Radar Sites 

a. Through November 1966, there had been at least 
the following attacks on Joint Chiefs of Staff niim- 
bered EW sites: 



Site 



Total 
Attack Sorties 



Site 
Status 



Mui Ron 
Ha Tinh 
Hon Mat 
Quong Khe 
Kim Cuong 
Anh Song 




166 

65 



8 
8 



Inactive 

Relocated 

Relocated 

Relocated 

Inactive 

Ac tive 



Active 
Active 



Bach Long Vi 



107 

206 
12 

106 
123 



Vinh Son 
Dong Hoi 
Vinh Linh 
Cua Lo 



Moved prior to attack 
Active 



Destroyed 
Active 



Mu Due 
Hon Nieu 



Inactive 
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D. This heavy weight of effort is not indicative 
of a sustained anti-radar campaign but resulted from 
the| fact that a number of the sites are suitable as 
weather alternates. 



If. 



(S) Attacks on SA-2 Sites 



a. Thror.gh mid-November 1966, there had been on 
the order of 200 visually-directed attacks on SA-2 sites 
Photographic BDA was obtained approximately kO times. 
Inlonly four cases (one a restrike on a previously 
attacked site) was damage to SAM equipment photographed. 
Inja fifth case, a number of craters in a partially 
occupied site were visible. Photographic BDA results 
are summarized below: 



BDA Delay 
Af ter| Last 
Attack 



Damaged 
SA-2 

Equipment 



Craters in 



Same Day 
1-7 Days Late 
1 "U Weeks Late 
1 -5 Months Late 
Date of Attack 



If* 

(1)** 



Dummy or 


Unoccupied 




Unocc Site 


No Damaee 


Total 


If 


7 


15 




6 


12 


I 


6 


la 




2 


2 






_2 


15 


21 


lf1 



^ (5) 



b. The results of the three attacks whose success 
is positively assessable from photography are sum- 
marized below: 



* 3 1 sites, ^ attacks*, h BDA passes 
** Site partially occupied and cratered; no direct 
evidence of equipment damage 
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Photographic 3DA 

Date Aircraft Ordnance Results 



23 7 Nov 65 ^ A-M- 152 x 2.75" RX Guidance vans 

and 2+ laun- 
chers damaged 

2M- X 250# bomb 

1+2 7 Nov 65 ^ A-lf 2lf x 250# bomb W-6 launchers 

damaged; 

\2. 7 Nov 65 h A-1+, 3^ X 500# bomb destroyed pro- 

1 A-6 bable damage in 

5 X 1000# bomb guidance area 

136 9 Sep 66 20 F-105 Over 30 tons 2 transporters 

destroyed; 2 
13 F-^ " damaged: 2 pro- 

bably damaged 

8 F-IOM- 



m 
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ANNEX H TO APPENDI^^D 
NVN V/EAPONS EFFECTIVENESS 

1. (3) OvPT^-ql 1 

From 7 February 1965 to 3^ December 1966, attrition 
of strike, flak suppressor and armed reconnaissance air- 
craft over North Vietnam has been 0.33 percent. Average 
attrition of attack aircraft has slightly but persistently 
declined. This steady reduction in loss rates has pre- 
sumably been due to a complex interaction between United 
States and enemy tactics and. equipment effectiveness 
which is only partially understood. Losses have been 
overwhelmingly to gunfire with losses to SA-2 and to 
fighters following in that order. 

2. (3) Guns 

Over-all direct gun effectiveness has been low; 
through 31 January 1967 attrition of attack aircraft to 
guns has been less than three losses per thousand sorties. 
However, these over-all averages conceal some extremely 
high attrition rates which are summarized below: 



TvDP of Oneratinn 

1965 low altitude attacks 
1965 USN attack sorties in 

Package VI 
April-December 1966, UoAF 

attack sorties in Package 

VIA 

April-December 1966, USN 
attack sorties in Package 
VIB 



370 
511 

2lf30 



3110 



Attrition 

of attack 
Sorties to gf 

2.5^ 

1M% 



(SAR & RESCAP losses 
excluded) 



(The marked difference in Navy and Air Force 1966 
attrition in Package VI is probably due to the fact 
that the Navy sorties represent a mixture of strikes 
on heavily defended targets and armed reconnaissance 
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on thi less-defended coastal fringes while the -^^^^e 
^ort-'es were predominantly against heavily defendea 
t&rg-t3.) Losses as a function of altitude Uirough 
30 oeptember 1966 have been as follows: 

A|f^-f^o nf Hit (ft) P qrcsn^ 

Be low' W500 ft 87| 

4yoo jyooo ft 6j 

Above 7000 ft 

3. (S) Sfl-P Eff*>ntlveness 

a. Over-all SA-2 effectiveness against tactical 
aircraft through 5 February 1967 has been low: Over 
1500 missiles were fired for 3^ positive and 12 
probable/possible kills. North Vietnamese beliefs as 
to effectiveness have been more optimistic; they con- 
sistently report shoot downs which do not, in fact, 
occur. US tactics of diving for the ground when 
sighting missiles may create radar and visual 
indications of shoot downs which do not occur. 

b. The low over-all effectiveness of the SA-2 
system has not been obtained uniformly. Against manned 
a'^rcraft presenting ideal targets, the system has been 
moderately effective. During the first two months of 
employment in 1965, for example, the number of SA-2 
fired per kill was four. Similarly, when me SA-2 
system was first deployed south into the DRV pan- 
handle, during February -April 1966, the number of 
missiles fired per kill was eight. Finair.y, agam-t 
iiigh altitude drones, performance has been far better 
with an estimated two missiles fired per kill. Mort 

. SA-2 kills have occurred at or above 3000 feet. 

c. Indirect effectiveness of the SA-2 system 
appears to have included: 

(1) Interference with true armed reconnaissance. 

(2) An increase in en route losses to AAA at 
least for strikes on fixed targets due to the 
requirements to operate at lower altitudes. 
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(.3) Significant reduction in photo -coverage 
du*? to altitude restriction?: lor-.z^.r., 

(m-) Restrictions on B-52 operation:;. 

(S) Fightor snrf GCI Dirppr E^f ^ot. 1 vP^ness 

a. Basic statistics on the effectiveness of the 
iWN fighter and GCI system during the period 1 Jajauary 
1966 - 28 February 1967' anfl summarized below: 

Intercept attempts Unknown 

Encounters 98 

US Losses 10 *• 

N;N Losses 30 .** 

In addition to the probable intercept attempts a 
n-jmber of MIG sightings which did not evolve into 
engagements indicates that possible defensive patrols 
are being flovm as part of the NVN defensive tactics. 

b. This data indicates that the direct threat 
from fighter aircraft is low: about seven percent 
probability of loss given an engagement. Further, the 
exchange rate is unfavorable to the North Vietnamese; 
three to one by US pilot reports. 

c. An implicit indicator of GCI effectiveness 

is given by the degree of success in interferring with 
strike aircraft inbound to or over the target. Data 
on air encounters are summarized below: 



Excludes one US initiated intercept of prop aircraft. 
Includes probable" and possible losses. 
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Oct 1966 
to 



6 


15 


8 


9 


h 


6 


h 


2 


11 


10 


2 


3 



US Aircraft 

Mission 1965 1266 

TARCAP/BARCAP/ESCORT ^5 10 

Strike 

Inbound 

Over Target 1 
Outbound 

Uncertain 1 
TARCAP| & STRIKE 1 

RECCE/ECM/OTHER 2 

d. It can be seen that after mid 1966, encounters 
with strike aircraft prior to ordnance delivery 
increased and encounters with CAP decreased. How- 
ever, after October, encounters with US CAP increased 
substantially, while encounters with strike aircraft 
remained constant. This may have resulted from 
improved US strike tactics, improved NVN GCI, more 
confidence in MIG pilots, particularly MIG-21S, or 
all factors combined. 

e. Indirect effectiveness of fighter operations 
may have included: 

(1) Some diversion of strike-capable aircraft 
to BARCAP and TARCAP. 

(2) Reduced weapons loads due to carriage of 
AAM. 

(3) Ordnance and fuel tank jettisoning incident 
to attacks. 

f . Although the majority of the losses have been 
below 5000 feet, there has been substantial exposure 
a'bove that altitude, particularly in delivery maneuvers 
against heavily-defended targets. This implies that 
radar-controlled gunfire has been relatively ineffec- 
tive in North Vietnam, either inherently or because of 
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uxiijtinc as countermeasures. Indirect effectiveness 
of AA defonses has included: 

(1) Avoidance of low altitude attacks. 

(2) Increase in release altitudes and the 
elimination of multiple-pass attacks. 

(3) Geographic restrictions on aircraft employ- 
ment. 

5* (S) Following is a complete summary of US aircraft 
combat losses in North Vietnam to various defensive wea- 
pons systems as of 6 March 196?: 

Ground Fire 392 

SAM Confirmed 3lf 

SAM Possihle/Protiable 12 

^ MIG Confirmed 10 

MIG Possible/Probable 2 

Other Combat if 

Unknown 

TOTAL LOSSES W8h 
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ANNEX I TO APPENDIX D 



AN ANALYSIS OF NVN AIR DEFENSE COMMAND AND 
CONTROL SYSTEM AS A TARGET SYSTEM 

I. (3) Tars?t System 
a. General 

(1) In compiling suitable data for a detailed 
target analysis of the NVN Air Defense Command 
and Control System, available information from 
Defense Intelligence Agency (DIA) , National 
Seciirity Agency (NSA) , National Photographic 
Interpretation Center (NPIC), Joint Chiefs of 
Staff, Seventh Air Force (7th AF) , and Pacific 
Command Air Force (PACAF) has been examined. 
From this examination, it has been determined 
that much of the existing source data does not 
permit accurate targeting* Further analysis of 
the command and control network as an integrated 
target structure is, therefore required. 

(2) The NVN Air Defense Command and Control 
System is closely patterned after those of the 
Soviet Union and Communist China. It is a 
sophisticated, integrated network of radar sites 
(EW/GCI/FC), filter centers, communication 
facilities, command elements, and defense 
weapons systems (SAM/AAA/aircraf t) . Equipment, 
technical assistance, and air battle control 
procedures have been provided by both the 
Soviet Union and Communist China. 

(3) The objective of NVN air defense is to 
protect selected target areas as well as the 
major avenues of approach to North Vietnam, and 
to provide contiguous areas of Communist China 
with extended early warning and tactical 
information* 

W The land mass of North Vietnam is 
organized into one national air defense district 
with headquarters in Hanoi. This headquarters 
not only implements national defense air plans 
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and policies, but also direcj;s and coordinates 
actual air defense operations within North 
Vietnam. 



b. Target Installations 

(1) Headquarters Facilities 

(a) Hanoi Military Headquarters, NVN Air 
Defense District, JCS 30 , 21.01. 50N/105. 50.^E. 
This is the only targeted air defense head- 
quarters facility in North Vietnam, It 
includes the supreme staffs responsible for 
implementation of coordinated air defense 

■ plans at the national level, as well as the 
main operational control center for direction 
and coordination of actual air defense opera- 
tions within North Vietnam. As a minimum, the 
headquarters directs air defense in the Hanoi 
Zone,* including ground control intercept 
facilities and possibly, fighter aircraft. In 
addition, it is believed to direct air defense 
at the national level and control assignment 
and disposition of AAA units of regimental 
and/or battalion size. All radar reports 
from filter centers are received and acted 
upon at this headquarters* 

(b) Subordinate headquarters- type command 
and control facilities are believed to exist 
at other key locations, such as Phuc Yen 
Airfield and Hanoi/Bac Mai Airfield; however, 
precise identification of facilities, functions, 
and location to allow targeting application is 
not available. 



(2) CQmrnunication?^ Facilities 

(a) Telecommunications facilities in North 
Vietnam consist of telephone/telegraph open 
wire line network connecting principal cities 
and town, point-to-point radio communications 
facilities, and radio broadcasting facilities. 
The open wire lines are not considered good 
targets because they are extremely difficult 
to locate and can be readily repaired if 
damaged. However, the radio communications 
facilities do provide suitable targets which 
are highly vulnerable to air strikes. 
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(b) rive co:rjr.unications facilities are 
included in the present Joint Chiefs of 
Staff Target List, and two of these are 
considered inactive as a result of air strikes 
The remaining three facilities comprise oO 
percent of the Joint Chiefs of Staff targeted 
communications capacity and have not been 
subjected to air strike. These facilities 
are: 

TGT NO . 

66 



NAME 

Hanoi Intl 
Radcom XMTR 
Dai Mo 
(2059ION/ 
105^600E) 



66.1 



Hanoi HF 
Telecom Site 
PHUC COC 
(2051^5N/ 
IO55332E) 



SIGNIFICANCE 

This is the largest 
and best equipped 
radio transmission 
facility in North 
Vietnam. Believed 
to serve both 
military and civilian 
needs. Focal point 
for international 
radio communications. 
Probably used for 
communications to 
overseas areas, like 
Soviet Union, 
Communist China, 
and Cuba. 

Based on its proxi- 
mity to Hanoi, 
antenna configui-a- 
tions, and size, 
this facility is 
important in the NVN 
telecom scheme. 
Antenna orientations 
provide 3^0 degrees 
coverage. Although 
the power(s) and 
frequencies are not 
taiovn, physical 
appearances indicate 
a capability to serve 
all sections of NVA 
and VC or Pathet Lao 
forces, as well as 
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56.1 regions in scuthern 

Communist China. 
This could serve as 
a SIGINT site or as 
an international 
shortwave radio 
broadcast station. 



67 



Hanoi Intl 
Radcom Rcvr 
San Dong 
(2IO25IN/ 
105^-132E) 



This is the largest 
and best equipped 
radio receiving 
station in North 
Vietnam, Believed 
to serve both 
military and civilian 
needs. Focal point 
for reception of 
international rsdio 
communications • 
Used for long range 
radio receiving from 
areas like Soviet 
Union, Communist 
China, and Cuba. 



(3) Weapons Systems and SuDuo rt Facilities 

(a). SAM Facilities 

i. It is estimatPd that there are 
25-30 SA-2 battalions operating within 
North Vietnam. The exact locations of 
these battalions at any given time is 
uncertain because of the high degree of 
mobility of the* SAM system. As of 
24 March 1967 there are 16I existing SAM 
sites which are capable of receiving and 
employing missiles. Since the dally 
locations of the SAM battalions cannot 
be accurately predicted, the SAM sites 
do not present suitable preplanned 
targets. However, daily SAM activity 
indications from ELINT, pilot, and photo- 
graphic sources showed an average of nine 
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possible that sroimd siert dsfenss 
suppression aircraft responding to 
daily SAM activity indications on a 
real- tine basis could be employed 
against those sites indicating 
activity. ; 

2. Th6re are three known and t^'o 
suspect f:.xed SAM assembly and checkout 
facilities in North Vietnam. Of the 
three knoTum SAM support facilities, two 
are in the Haiphong area and one is in 
the Hanoi area. Both of the suspect 
facilities are in the Hanoi area. Following 
is a listing of these facilities: 



TGTNO, 



NAME 



JCS 65.8 Hanoi SAM Spt 
Facility 
(20^^58N/ 
1053510E) 




Haiphong SAM 
Spt Facility 
(20lfl+O0N/ 
1063518E) 



SIGINIrlCANCE 

This is the first con- 
firmed SAM support 
facility in North 
Vietnam. It is located 
within 25nm of 23 known 
SAM sites. As a result- 
of US air strikes, late 
December 1966 5DA 
indicates the capacity 
of this facility* to be 
reduced by approximately 
^ percent. This 
facility is currently 
believed to be inactive. 

This is the second 
confirmed SAM supoort 
facility in North' 
Vietnam. It is located 
within 25nm of 32 known 
SAW sites. Late December 
BDA indicates this 
facility has been 
approximately 75 percent 
destroyed. This facility 
is currently believed to 
be inactive. 
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p 



::o. 



NAME 



sigkif-Canch: 




Canh Nam 
Suspect Spt 
Facility 
(2132M-9N/ 
1060 553E) 



Haiphong SAM This is the thira 

Spt/Assejmbly confirmed SAi-l 

Area supcort facility 

(205622N/ in NVN. Located 

1062801E) approximately 13nm 

WNW of Haiphong, 
this facility 
greatly improves 
the 3AM support and 
servicing in the 
Haiphong area* 

Located approxi- 
mately 33nm ME 
of Hanoi, this 
facility is in a 
strategic position 
to provide rapid 
support to SAM sites 
in the Kep-Thai 
Nguyen area. 

There have been 
numerous reports 
and photographs 
of various piecss 
of SAM equipment 
at several loca- 
tions on Gia Lam 
A/F. Although the 
actual support 
facility buildings 
and equipment have 
not been identified, 
there is sufficient 
evidence to indicate 
a support function. 

3. Transient storage and staging of 
SA-2 missiles and missile associated 
equipment being deployed to other sites 
has been detected along the streets of 
urban areas, on athletic fields, in 
various military installations, and at 
agricultural facilitias. The fleeting 
nature of deploying mizsile equipment pre- 
cludes preplanned targeting. 



Gla Lam A/F 

Suspect Spt 
Facility 
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or £.ir dsien.se aircraft is cons 'an -ly changing 
depending upon deployrr.enis, in and out oi 
country and* upon combat attrition; therefore, 
reference to the most recent order of battle 
for current figures is necessary. As of 
16 February 1967, there were 11m- air defense 
fighter aircraft reflected in the DIA Air- 
craft Order of Battle for North Vietnam. 
Of 'these, 32 MIG-15/17 aircraft are estimated 
to be based in China at Yunnani Airfield, and 
82 fighters (6^ MIG-15/17 and l8 MIG-2i) are 
located at four airfields within North Vietnam 
which are capable of sustaining jet operations. 
Two additional airfields are capable of 
supporting limited jet operations. Those 
airfields are as follows: 

JCS NO . NAME SIGNIFICANCE 

3 Hanoi/Gia Lam Afld International air- 

port of North Vietnam. 
Jet fighter capable. 
Transport aircraft 
assigned. 6600 'x90' 
concrete runway, 
storage and 
administration 
buildings , hangars , 
barracks, POL, 
extensive aircraft 
revetments. Used 
by MIG-15/17S. 

6 Phuc Yen Afld Primary NVN tactical 

airfield. MIG-15/17/ 
21s, IL-28s assigned. 
9170 'x20 5' concrete 
runway, hangars, 
storage, and 
administration 
buildings, barracks, 
POL storage, dis- 
persed revetments. 
Jet maintenance 
facilities. 
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JCS NO. NAME 



SIGNIFICANCE 



8 



Haiphong/ 
Cat Bi Af Id 



Haiphong/ 
Kien An Af Id 



Primary NVN air 
transport base. 
7900 'xl70' concrete/ 
asphalt runway, 
storage, and mainte- 
nance buildings, hang- 
ars, POL storage, 
extensive revetments. 
Used by MIG-15/17S and 
by helicopters. 

5900 ' xl40 * concrete 
runway. Administra- 
tion and storage build- 
ings, barracks, POL 
storage, extensive 
revetments. Limited 
jet capable. Used by 
light transports and 
by MIG-15/17S. 

5975 * xl55 ' concrete 
runway. Storage 
buildings, barracks, 
POL Storage, extensive 
revetments. 

Newly identified opera- 
tional airfield. Run- 
way is estimated to be 
7000-8000 feet in length, 
Airfield facilities 
remain under construc- 
tion; however, March 
photography showed 
5 MIG-15/17 aircraft. 

(c) AAA Defenses . As reflected in the PACAF 
AIS-3D, Antiaircraft Order of Battle, North 
Vietnam, 2 Febiniary 1967 > there are 7067 AAA 
weapons in North Vietnam. Due to the 
tremendous numb'ers and because of the 



9.1 



Kep Airfield 



Hoa Lac Af Id 
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extreme mobility of these veapons, it is 
not believed practical to consider targeting 
the AAA system per se. However, selective 
targeting of specific AAA defenses in support 
of other planned missions in a given target 
area is practical. 

W Radar Facilities 

(a) This category considers individual 
pieces of radar equipment as well, as those 
principal elements of the command and control 
system that receive, evaluate, and/or disseminate 
aircraft tracking data. The present estimated 
flow of data is from the initial detection by a 
field radar site, to a radar reporting station, 
to an air defense filter center where the dsta 

is simultaneously relayed to adjacent filtei 
centers, the Hanoi Air Defense District 
Headquarters (JCS 30), and to various weapons 
system controllers. Positive identification 
of responsible command elements is not known; 
however, it is believed the primary authority 
for coordination, control, and weapons commit- 
ment is presently retained by the Hanoi Air 
Defense District Headquarters » 

(b) The over-ail North Vietnam radar 
command and control network does not present 
a target structure that is well-suited to 
preplanned target application. There is a 
multiplicity of equipment types which provide 
an extensive redundancy of functional capa- 
bility. The large numbers, high degree of 
mobility, dispersed deployment, and relatively 
small physical size of the individual pieces of 
radar equipment- make targeting of the entire 
radar system highly impractical. However, 
targeting of selected key elements of the 
system such as radar reporting stations, 
filter centers. Ground Control Intercept 

(GCI) site^s, and their associated point 
defenses is believed feasible. The following 
presents available information relative to 
these key elements: 
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i. Present- estiria ts.'- indies te tr.ere 
are several radar filter centers operating 
within North Vietnam. These centers 
receive the aircraft tracking data from 
the radar reporting stations, filter the 
data, and pass it along to higher echelons 
of command, adjacent filter centers and to 
weapons systems controllers. Accurate 
positional data to permit conventional 
weaponeering is presently available for 
two of these filter centers: 



NAME COORDINATES 

VINH (CUONG GIAN) l8lH25N/105^120E 

NAM DINH 202Mf6N/1061003E 

2. At least seven primary GCI sites are 
operating within North Vietnam. Accurate 
positional data and equipment identification 
to permit targeting is available on six of 
these sites. One known site near Phuc Yen 
has been shifted to a new location which is 
undetermined- The six known positions are: 



NAME 

HANOI /BAG MAI 
KEP 

PHUC YEN 
HA DONG 
CHUG SON 
THUONG CHE 



COORDINATES 

2O5928N/IO55OO5E 

21211UN/1061717E 

2II357N/IO55307E 

205955N/105^^0E 

205620N/105^255E 

2058OON/IO55825E. 



3, There are an undetermined number of 
radar reporting stations passing aircraft 
tracking data received from the field radar 
sites. Analysis to date has failed to 
provide positional data accurate enough to 
permit targeting of these facilities. 
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h. In addition to the c.bove^ta 
there are eight early i^arning (Si'.' J 
sites for which suitable targeting 
is presently available. 



NAME 


COORDINATES 


VINH LINK 


170519N/1065930E 


DONG HOI 


1729^5N/10635^5E 


PHU THO 


21230 3N/1051126E 


HOA BINH 


2038O7N/IO51336E 


ANH SON 


185^10N/1051550E 


YEN LAI DONG 


1902if3N/l053^11E 


BAI THUONG 


1953lfMi/10522M-8E 


HAIPHONG 


20W50N/106^^21E 



(c) The present Joint Chiefs of Staff 
Target List for North Vietnam reflects five 
strategic coastal warning radar sites. 
These radar sites are: Hon Matt Island Radar 
Site (67.12), My Due Radar Site (67.8), Hon 
Nieu Island Radar (67.9), Bach Long VI 
Island Radar Site (67.19), and Vinh Son 
Radar Site (67,2). Each of these sites has 
been subjected to air strikes. Late December 
1966 BDA indicates the radar strength at the 
first three sites to be 100 percent destroyed 
and the last two sites to be more than 60 
percent destroyed. 

2. (S) ThP Effects that Destruction of a Certain 
Percentage of the Tar get System will have 
on the Enemy's Capabilities 

a. General 

(1) Because of the vastness of the over-all 
NVN Air Defense Command and Control System, 
certain elements of the structure are more 
vulnerable to destruction than other elements. 



rgets , 
radar 
data 
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The structure ranges from the basic field radar 
sets to the weapons systems feeing employed. It 
would be impractical to attempt to destroy each 
rudimentary part of such a diverse system, For 
example, there are hundreds of individual pieces 
of radar equipment and thousands of individual 
AAA weapons" which singly do not warrant targeting 
consideration. However, destruction of select 
elements of the system is feasible and would 
certainly have a degrading effect on over-all 
North Vietnam air defense capabilities. 

(2) From a psychological standpoint, the 
destruction of certain elements of the command 
and control network would have a significant 
disturbing effect. For example, radio communica- 
tions are used extensively for communication with 
remote areas, and the denial or disruption of 
normal radio broadcasting/receiving facilities 
would have an adverse effect on the general 
population. 

b. Headquarters Facilities 

(1) The Hanoi Military Headquarters North 
Vietnam Air Defense District (JCS 30) is the 
highest echelon in the Air Defense Command and 
Control structure. Destruction of the headquarters 
facilities, equipment, and personnel would result 
in the loss of air defense direction and early 
warning control at the highest level. An 
attendant loss in continuity and coordination of 
North Vietnam air defense operations would 
certainly be evidenced If control functions 

had to be spread among various subordinate 
command entities. 

(2) Collateral effects of facility destruction: 
An air attack would cause an estimated 60 mllltaiy 
casualties in the target area, and light damage and 
25 military and 25 civilian casualties in the 
surrounding area. 

c. Commtmieatlons Facilities 

(1) The open wire telephone /tele graph lines 
are not particularly susceptible to air attack. 
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zlffec^s realized from attacking open v:ire lines 
would be "cransient, since rapid repair could be 
easily accomplished. However, des truer ion of 
main radio communications facilities would force 
the North Vietnamese to utilize alternate 
facilities, probably mobile radio communications 
equipment, and communications for the North 
Vietnamese would be seriously degraded. 

(2) Of the original total capacity of the JC3 
targeted communications facilities, 20 percent 
has been destroyed or inactivated by air strikes. 
The remaining 80 percent capacity is at three 
principal installations which had not been 
attacked as of 19 January 1967. These facilities 
and their respective Joint Chiefs of Staff 
targeted capacities are as follows: 

PERCENT OF JC3 
TARGETED CAPACITY 
TGT NO . NAME REMAINING 

66 HANOI INTL RADCOM kO 

XMTR DAI MO 

66.1 HANOI HF TELECOM 20 

SITE PHUC COC 



67 HANOI INTL RADCOM 

RCVR SON DONG 

TOTAL 

(3) -Destruction of these facilities would 
eliminate the total Joint Chiefs of Staff targeted 
communications capacity of North Vietnam, disrupt 
the NVN international radio communications, and' 
possibly cause overloading of other radio trans- 
mitting and receiving facilities in the Hanoi area. 
Further, if JCS 66.1 is being used as a 3IGINT 
facility, its destruction would seriously hamper 
NVN capability, as other installations of this 
type are not known to exist. Broadcasting of 
propaganda items to the general public would be 
curtailed and the volume of international 
communications between North Vietnam and other 
countries would be severely reduced. 
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(1+) Cr>n aterai ^-f^fpcts nt- ^prilitv destrucTior) 

(a) JCS 66. Attack would cause an 
estimated five military and two civilian 
casualties in the target area with no damage 
or casualties expected in adjacent areas* 

Ch) JCS 66.1. Attack would cause an 
estimated five military casualties each in 
the target area and the surrounding area. 
No collateral damage is expected in adjacent 
areas, and no civilian casualties are 
estimated. 

(c) JCS 67. Attack would cause an 
estimated three military, and one civilian 
casualties in the target area with no damage 
or casualties expected in adjacent areas. 

Id. Wpannn^ S v ^^t.PTng and Si7nnort Fac^UUgS * 
Destruction or neutralization of the ttvw aeiensive 
weapons systems would provide a favorable operating 
environment for our air strike interdiction forces. 

(1) Alrrraft anri Airfields 

(a) MIG supporting capabilities woiad be 
eliminated by destruction or neutralization of 
four of the six listed facilities. Denial of 
Phuc Yen, Hanoi/Gia Lam, Haiphong/Cat Bi and 
Kep would eliminate those facilities which are 
capable of supporting sustained jet operations. 
Similar destruction of the facilities at 
Haiphong/Kien An and Hoa Lac would preclude 
even limited jet operations. Elimination of 
the MIG threat by destruction of the supporting 
bases would permit greater flexibility and 
economy in US air operations through a 
reduction or elimination of the sorties now 
committed to the MIGCAP role. MIGCAP sorties 
have averaged about one-third of total sorties 
flown. 

(b) Without the six jet capable airfields 
there would be no in-country MIG threat; how- 
ever, the possible use of Chinese Communist 
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borcer for MIG support aiTd launch bases 
should not be precluded. L»estruction or 
denial of the WVN facilities would Unit 
the strike range of China based aircraft 
and would preclude their recovery at those 
bases . 

(c) The locations of the listed airfields 
in or near urban areas would probably subject 
the adjacent civilian communities to some 
minor collateral damages and to minimal 
casualties. Effects of the destruction or 
denial of the individual facilities 
(including probable civilian casualties 
under daylight alert conditions) are as 
follows : 

X. JCS 3, Hanoi/Gia Lam Airfield. 
Denial would preclude use of one of the 
principal transport bases in North 
Vietnam and would deprive North Vietnam 
of one of six jet capable airfields. 
It would also reduce the capacity for 
handling international air traffic, 
thereby making more difficult the air 
movement of foreign specialists and some 
critical items. Estimated civilian 
casualties: five* 

2. JCS 6, Phuc Yen Airfield. 
Successful attack would deprive North 

Vietnam of its primary tactical air- 
field and would considerably reduce the 
NVN Air Order of Battle (AOB) by 
destruction of parked aircraft including 
the bulk of the MIG-15/17/21 inventory. . 
A concomitant reduction in the NVN air 
defense capability would result. 
Estimated civilian casualties: None. 

3. JCS 8, Haiphong/Cat Bi Airfield. 
Successful attacks would significantly 
reduce NVN air capability by the 
elimination of the primary transport 
base and probable destruction of parked 
transports. 
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JC3 9, Haiphong^Kien An Airfield. 
Liestruction would further reduce the 
limited KVl^ air transport and air 
logistic capabilities. Estimated 
civilian casualties: Two, 

5. JCS 9.1, Kep Airfiei:. Expected 
damage levels would reduce i^M^ air 
defense capabilities by the probable 
destruction of assigned fighters and the 
reduction of facilities supporting them. 
Estimated civilian casualties: None. 

6. Hoa Lac Airfield. Successful 
attack would reduce NVN air defense 
capability by elimination of a limited 
jet capable airfield as well as 
destruction of assigned aircraft. 
Estimated civilian casualties: None. 

(3) SAM/AAA 

(a) Because of the large numbers and fluid 
nature of the SAM and AAA defenses, it is not 
believed feasible to destroy these systems per 
se. However, destruction of some SAM/AAA sites 
on a selective, real-time basis is reasonable. 

(b) Attacks against SAM/AAA targets should 
be directed against the associated radar 
missile control elements. Destruction of the 
missile control system is far more practical 
than attempting to destroy the actual weapon 
itself. 

1. In the case of a SAM site target, 
destruction of the FAN SONG missile control 
radar would render the site inoperative 
until such time as the FAN SONG could be 
replaced or repaired. 

2. Destruction of the AAA fire control 
radar does not totally neutralize the 
weapon system as in the case of SAM system. 
However, an attendant loss in firing 
accuracy would be realized, since the AAA 
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•voula have zo be employed optica-iy. 
The loss of radar firs-- control v:ould 
also seriously degrade or negate the 
capability of these weapons during 
periods of low visibility and darkness. 

(c) Destruction of the SAM support 
facilities would have a serious impact on the 
employment of SAMs in North Vietnam. The SAMs 
must be assembled and serviced prior to 
delivery to the site locations; therefore, 
destruction of the support facilities would 
reduce the capability for dissemination 
and resupply of missiles. . 

e. Radar Facilities 

(1) The destruction of selected key elements of 
the radar network, such as filter centers, prime 
EkVGCI sites, and radar reporting stations, would 
have a serious degrading effect upon the over-all 
continuity of the NVN Air Defense Command and 
Control System. This destruction would undoubtedly 
cause a critical disruption of the flow of aircraft 
tracking data and would increase the probability 
of survival for our strike aircraft. Also, since 
these are the major points for receiving and 
passing radar tracking data, their destruction 
would force the North Vietnamese to rely upon 
alternate systems with lesser effectiveness, thus 
enhancing our strike effort. 

(a) Filter Centers . Destruction of the two 
filter centers for which suitable targeting 
data is available would seriously impair the 
normal flow of aircraft tracking data and 
would probably create overloading at the 
remaining centers. It is believed that 
alternate procedures probably exist whereby 
the surviving filter centers could assume at 
least partial inputs from the radar stations 
normally reporting to the destroyed facilities. 

(b) GCI Sites . Destruction of primary GCI 
radar installations would significantly reduce 
the effectiveness of the MIG fighter force. 
The simultaneous integrated employment of MIG 
and SAM/AAA defensive systems would be 
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greatly degraded. The attendanu reduction 
in the number of MIG encoun':ers would not 
only increase our aircraft survivability, 
but would also enhance our ordnance-on- target 
capability. Since any one of the sites has 
sufficient range for GCI control over the 
entire Haiphong-Hanoi-Yen Bai sector, 
destruction of all facilities is necessary 
to effectively neutralize the over-all 
capability. 

(c) EW Sites , The destruction of those 
EW sites for which suitable targeting 
information is available would cause a 
reduction in the NVN aircraft warning 
capability. However, because of the 
extensive redundancy of equipment, the 
system could sustain considerable equipment 
and personnel losses and still make 
significant contributions to the air defense 
effort. 



(2) All of the radar facilities are probably 
manned by military units and are normally removed 
from the urban areas; therefore, resultant 
casualties would be military personnel. GCI 
sites are the exception to this; Three of the 
GCI sites (Hanoi/Bai Mai, Phuc Yen and Kep) are 
situated near airfields, and the other three are 
located within lOnm of Hanoi. Therefore, attacks 
against these sites could result in some civilian 
casualties . 



3. (3) Effects of Destruction Upon Capability to 
Continue and Support Hostilities in South 
Vietnam 

a. The only aspect of the NVN Air Defense Command 
and Control System that would have a direct bearing on 
military operations in South Vietnam is the communica- 
tions facilities. Destruction of the targeted 
cjommuni cations facilities would have both political 
and military impact. The transmission of anti- 
American propaganda to South Vietnam and neighboring 
countries would be greatly reduced and possibly 
elliminated. Military communications with the Viet 
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"one and ir/IJ regular uni's oceratir.r in oou~r: 
Vietnam would be disrupted ir.ni^surabiy . This 
could cause a lack o: coordination of effort on 
the part of these operational units and vould 
force the North Vietnamese to use alternate 
tactical systems of communications, probably 
with degraded effectiveness. 

b. Indirectly, the destruction or neutralization 
of the NVN air defense system would provide U3 
strike aircraft with a favorable operating environ- 
ment. This would greatly enhance our interdiction 
effort and probably result in a reduction of the 
over-all NVN support capability in terms of men, 
supplies , and equipment. 

(S) Estimated Time to Complete Targeting Analysis 

a. Detailed targeting analysis has been 
accomplished for Joint Chiefs of Staff numbered 
targets. F^r other targets, the approximate time 

to accomplish detailed targeting including narrative 
target description, area defenses, photography, 
personnel casualties, and aircraft/weapons require- 
ments is: 

^ hours for each EW/GCI site 
^ hours for each filter center 
8 hoizrs for each airfield 

b. Applying these production requirements to the 
current order-of-battle and target structure, it is 
estimated that 380_ man-hours are required to provide 
complete targeting". The estimated production times 
would be reduced by half if the targeting data is 
briefed to include only target location, photography, 
and defenses. In addition, the positional accuracy 
on some targets must be refined prior to detailed 
targeting and weaponeering* 

c. Time estimates do not inci\ide routine admini- 
strative time for printing and disseminating the 
target information sheets. Production times are 
valid under conditions of singular effort being 
directed to the task with other equirements in 

s tandby . 

d. SAM and AAA sites have not been considered for 
targeting due to the mobility and changing status 

of occupancy. 
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PERSONNEL AND TRAINING 



1. (3) Personnel 

a. The personnel strength Planning the North 
Vietnamese Air Defense System is currently estimated 
to be 83,000 or about 20 percent of North Vietnam's 
military strength. An additional 27,500 personnel 
are estimated to be involved indirectly in NVN Air 
Defense. Air Defense support from foreign nations 
is estimated as follows: 

SOVIET 700- 750 



b. The total oC all personnel involved directly 
or indirectly is 120 to 125 thousand. It is estimated 
that 25-30 battalions are active. They operate in 
the following areas: Hanoi, Haiphong, Phuc Yen and 
Vinh. Morale is felt to be generally high among 
the Air Defense teams. Most NVN ground force 
personnel are basically of a peasant stock, quite 
adaptable, and accustomed to hardships « 

2. (3) Training 

a. The General Directorate for Military Training 
and the General Political Directorate, which oper£"e 
on the same level as the General Staff, are 
ultimately responsible for training all elements 

of the NVA. 

b. During the spring of 1965, under the pressure 
of US air strikes, the NVN government probably 
decided to bring in Soviet SAM technicians to train 
the North Vietnamese rather than await the return of 
personnel who were reportedly undergoing SA-2 
training in the Soviet Union. 

c. Despite the probable increased Soviet 
efforts since mid 1966, no apparent improvement in 
ZkV: performance has been noted. This could well be 



CHINESE (AAA) 
NORTH KOREAN (Pilots) 



9,000-13,500 

50 
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aue to one of the following factsors: 

(1) Friction between Soviet and NVN crews. 

(2) The language barrier betwe-n the two 
nationalities • 

(3) The intense nationalist fer-.ing of the 
North Vietnamese and their inheren: mistrust of 
foreigners . 

This has been evidenced in the two schools of 
thought which seem to be controlling the SAI4 
defenses in North Vietnam . . . the Soviet school 
ini the Red River Delta which adheres to the 
standard SAM operating procedure which apparently 
insists on disregarding standard procedures moving 
frequently and using the system as a very expensive 
sniper. 

d. As far as methodology is concerned, it does 
appear that the NVN crews are following the Soviet 
method of operations. 

I e. Although there has been some indications of 
coordination between SAM/AAA and fighters by the 
North Vietnamese, the' pressures of dally hostile 
air activity have not afforded them the leis\are 
time to organize effectively for mixed weapons usage 
or to train in the environment. 

f. One of the first requirements for the conduct 
sophisticated or nonstandard SAM operations would 

be training. Current indications are that the 
majority of the training of air defense crews would 
be toward achieving proficiency in standard SAM 
procedures and system fundamentals. A concerted 
training effort aimed' at improving radar operations 
i's evidenced in an Improved NVN capability to 
counter the ECM threat. 

g. Considering all of the available evidence it 
seems that the North Vietnamese, under probable 
Soviet tutelage, are still in the process of 
mastering the fundamentals of the SA-2 system and 
that they are not yet capable of conducting 
sophisticated or nonstandard SAM taccics on their 
own. 
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h« With respect, to aircraft maintenance in 
North Vietnam," this appears to Hse almost entirely 
a Soviet undertaking. Training of North Vietnamese 
to assume this function can be assumed. 

i. From now through FY 70, training and technical 
assistance from the Soviet Union and Communist China 
is expected to continue and intensify in proportion 
to us' and South Vietnamese prosecution of the air 
and ground war effort. Primary source of pilot 
training will be the Soviet Union as will be the 
introduction of additional or new fighter aircraft. 
SA-2 training is expected to continue in an "on- 
the-job" basis with nonstandard SAM tactics being 
employed to a greater extent. Introduction of the 
C-band SA-2 or SA-3 is not considered likely from 
now through FY 70 since none of the Bloc nations 
have SA-3. This would bring in more Soviet 
technicians than North Vietnam desires and require 
additional training and money and at the same time 
subject the SA-3 system to analysis by the United 
States. Until the Soviets can be assured that the 
S-band SA-2 system is being effectively used in 
North Vietnam, the advantage to be gained by the 
introduction of a new system into North Vietnam . 
would not seem to compensate for the risks involved. 

i. Looking ahead to FY 70 it does not appear 
likely that the North Vietnamese will appreciably 
increase foreign in-country assistance. The 
inherent mistrust of foreigners on the part of the 
North Vietnamese and their intense njationalistic 
feeling would seem to preclude an appreciable 
increase in foreign nationals in North Vietnam 
except under extreme circumstances even though 
such assistance has been offered by the Bloc Nations. 

3. (S) Pilot Training 

a. As modern and complex aircraft, are introduced 
into the North Vietnamese Air Force, the require- 
ment to support, control and operate these aircraft 
focuses attention on NVN air crew and technical 
training programs. 

b. At present there is no firm evidence of the 
nature and scope of such programs. As early as 
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1955 the North Vietnamese embaiiked on an air 
training program similar in many respects to 
those of other emerging nations. There seemed to 
be three phases: First, a limited basic pilot 
training program in North Vietnam; second, the 
dispatching of personnel-first to Communist Chins 
arid then to the Soviet Union- for flight crew anz 
support personnel training; and third, more 
advanced instruction in North Vietnam initially 
under the auspice of Comnnmist China but more 
recently the Soviet Union. 

c. Little is known of the duration of the 
Communist China sponsored flight training program 
but it was no doubt long enough to check pilots out 
on transport aircraft. 

d. The first reports of Soviet involvement in 
the NVN pilot training program were received in 
l!962. The student pilots were reported to be 20 
io 27 years old and to have strong Communist 
leanings. The training program was reported to 
last from three to five years including jet 
training and culminating in MIG-21/FI3HBEL and 
IL-28/BEAGLE checkout. The length of the training 
program is due to the fact that the North Vietnamese 
have never specialized in aviation and a great deal 
of time is required to impart the knowledge of 
modern military technical equipment to them. 

e. The number of North Vietnamese in all phases 
of air training in 1963 reportedly totaled 300 to 
|UO0 with 100 of these being student pilots and the 
[remainder involved in maintenance and the air crew 
training. From 1963 to 1966, the program most 
likely emphasized the transition of pilots into 
higher performance aircraft rather than an 
appreciable increase in numbers of trainees. 
Based on recent AOB, the current ratio of pilots 
to fighter aircraft is about two to one. 

f. There are indications of a relatively good 
maintenance capability and minimally adequate 
flying time for maintaining MIG pilot proficiency. 
However, when the over- all MIG flying activity is 
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::;easured against the extent to 'vhich they have 
countered US air oDerations, ti^re seems to be a 
lack in the broad concept of how best to use the 
fighter force which gives all indication of being 
operationally ready. 

g. Based on most recent flight activity, NVN 
pilots are expected to become more aggressive in 
their engagements with US aircraft particularly 
reconnaissance aircraft. 

h. Current estimates are that there are 12^ 
NVN pilots in North Vietnam. Of this total, 35 
are probably qualified in MIG-21s. 

i. Based on a daily sortie rate of 15 per 
aircraft, it is estimated that pilots in North 
Vietnam are averaging about five hours per month 
flight time. 
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WEATHER FACTORS 



1. (C) Weather affects aircraft combat oDeraticns 
chiefly by its interaction with enemy defenses. As 
enemy defenses increase in effectiveness, the effect 

of weather on successful air operations becomes increas- 
ingly important. 

2. (C) The climate of North Vietnam is monsoonal in 
nature but is modified by the country's topography and 
geographic position. Generally speaking, the climate 
is characterized by two major seasons: the southwest 
monsoon (mid-May to mid -Sept ember) and the northeast 
monsoon (November through February), There are two 
short transitional seasons between the two monsoonal 
periods. (See TABs A through D) 

« -^L -^^^ major topographic influences affecting 
North Vietnam's climate are first, the low-lying delta 
regions and second, the mountains. The effects of high 
winds, storm tides and river flooding are easily felt 
in the delta region. The mountains, particularly the 
Chaine Annamitique, exert an important climatic effect 
m blocking most air flow during the southwest monsoon 
and in precipitating large amounts of moisture during 
the northeast monsoon. The orientation of this same 
mountain chain causes a decided variation in the North 
Vietnam precipitation pattern during the northeast mon- 
soon with maximum rainfall received during July and 
August north of Thanh Hoa (19° WN, 105° ^7°E) and max- 
imum precipitation south of that area during September 
ana October. 

(C) Mean cloudiness is high throughout North Vietnam 
and IS generally most extensive near the coast and least 
in the northern and northwestern portions of the country. 
Aircraft flying at high altitudes over North Vietnam 
would encounter greatest cloudiness from January through 
April and least cloudiness can be expected from September 
through November. This latter period is therefore the 
best time of the year for conducting most air-to-ground 
operations. The excessive low cloudiness which covers 
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North jVietnam throughout most of the year ccriGtitutes 
a definite hazard to low level operations due parti- 
cularly to the necessity to maintain visual reference 
with the ground in order to evade SA-2 missiles, 

5« (C) In general, surface visibility is fairly good 
during most of the year except during the periods of 
prolonged foggy weather which are prevalent during 
the northeast monsoon from November through February. 
This is particularly so over the delta region, the 
coastal plains and the highlands east of the Red River. 
Unfavorable visibility conditions exist throughout the 
area most frequently in the early morning hours when 
fog reduces visibility below two and one-half miles. Con- 
ditions improve as the day progresses and most favorable 
visibilities occur by mid-afternoon. In the southern 
half of the area the worst period for conducting air- 
to-ground operations is the autumn transitional period. 
In general, visibility for low level air operations 
would u^-j- ^ - .. 

durin 



be best during the latter part of the morning 
I the period of the southwest monsoon. 



6. (C) Typhoons and severe thunderstorms are exper- 
ienced in North Vietnam. On the average, two typhoons 
per y^ear hit North Vietnam entering the Gulf of Tonkin 
from |the South China Sea and bringing widespread low 
cloudiness, heavy precipitation and high winds. While 
typhoons are a threat from as early as March into the 
first part of November, severe thunderstorms occur 
throughout the year and are characterized by heavy rain, 
turbulence, hail, and strong gusty winds. 

(C) Since the North Vietnamese know in general 
our weather minimums are, they can expect and pre- 
for air attack on days with favorable flying v;ea- 
, Listed below are typical weather minimums required 
by tactical commanders for visual ordnance delivery in 
selected areas of Southeast Asia: 



. 7. 
what 
pare 
ther. 



5 mi. 10,000 ft, 

5 mi. . 8,000 ft, 

-o I mi. 1,500 ft, 

Saigon 5 mi. 1 ,500 ft. 

Laos 5 mi. 1 ,500 ft. 



Hanoi 
Vinh 

Da Nang 
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(C) The inxormation presented above = bas^d 
cli.-patologicai infcrmaricr/ gathered betv^een"l 95C^and" 
L/.^^^^^^ ^2 presumed valid for Planning uuruoses throueh 
r£ 70. No significant changes are exoected in the 
XX'^Ii"^'^"^ nieteorlogical/climatologlcal* picture through 

9. (C) Weather factors also apDly when considering 
the ability of North Vietnam to perform logistic f^anc- 
tions. While these capabilities* fluctuate, it is not 
necessarily true that poor traff icability is coincident 
with poor flying conditions. (See TABs E through G) 
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LOGISTICS AND SUFPOF.I 

1. (S) Pgtrolggr! Oil snd L'.ibri?ar_te 

a. All Petroleum Oil and Lubricants (POL) in 
North Vietnam must be imported. Nearly all of the 
POL arriving in North Vietnam comes by sea through 
Haiphong. The unloading time is about 20 days fo^ 
large tankers and five days for small tankers. US 
air strikes destroyed 61 percent of the total NVN 
POL storage capacity. Since the extensive US 
strikes on POL facilities, North Vietnam has 
shifted to a costly and increasin;ily extensive 
system of dispersed storage, but has been able to 
meet its requirements without significantly 
curtailing military operations. 

b. Once POL is in the country, the flow continues 
by way of rail, water, and trucks to transport, 
distribution is made to selected refueling points 
and storage areas, 

c. Because of the restrictions to US air strikes 
in and around the Hanoi and Haiphong area, the 
North Vietnamese are able to import, disperse and 
distribute vitally needed POL. 

2. (3) ElgQtrie Pnwr 

a. Development of electric power in North Vietnam 
has had high priority in support of the limited 
industrial economy and a prereauisite for industrial 
expansion. Establishment of electric power capacity 
has been concentrated in the Hanoi-Haiphong region. 
This effort has been contingent on aid from communist 
countries, particularly Communist China and the 
Soviet Union. 

b. The electric power industry is government 
owned and in May 1966 had an estimated installed 
capacity of 1^,000 kw. - 

c. Although the country's waterpower potential 
IS estimated at 13,600,000 kw, development of the 
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toward building coai-curning zherr.al power ^zl^uzz 
which account for 97 percent of ^;he entire 
capacity. The rsniaining "hree pei cent is supplied 
by' fiydroeiectric generation with irrigation projects 
utilizing one percent of this. 

li. The only significant transmission network is 
centered on Hanoi and integrates eight major 
thermal power plants which account for about three- 
quarters of the total national capacity. The 
network is small, mainly composed of single line 
connections radiating from the capital area and 
controlled by a single major transformer and 
switching station (Dong Anh) about 10 KI-I north of 
the city. This converging of the few important^ 
transmission lines seriously restricts the possi- 
bility of alternate sources of supply in the 
event of equipment failure. The limited extent of 
the network and its design has required erection 
of I only a small number of sub-stations. Trans- 
mission connections are by overhead lines, carried 
largely by pres tressed concrete supports and steel 
towers. 

e. The industrial sector of the economy is the 
principal user of electrical power (estimated 90 
percent of the total) and the bulk of industrial 
use is in the Hanoi-Haiphong area. 

f. Most major electrical development projects 
will probably be delayed due to the possibility of 
damage by air strikes. The highest priority is 
rehabilitation of the damaged Uong Bi power plant 
which was the main baseload installation in the 
Hanoi-Haiphong complex. If necessary repairs are 
undertaken it would be possible to resume operation 
there within three months. 

g. The main electric power project under 
construction in North Vietnam is the Lang Chi 
Hydroelectric power plant at Thac Ba. Its 
planned capacity of 112,500 kw is three-quarters 
of the May 1966 total for the entire country. 
This plant is being built with Soviet aid. No 
construction actually has been noted there in the 
iDast six months. 



SECRET 



DL-2 " Annex L to 

Appendix D 




double in 71' 65 through nev.- cons-i:ruc":ion aione 
and vith repairs of caTiSged facilities coulc go 
uS high as 3^3^000 KT.s'. It is estir.ated that cy 
ri 70 electric power capacitv could reacn SOO.ODC 
icw if the hydroelectric po\\^er plant on the Slack 
P.iver at Hoa 31nh is constructed, 

2 . (33 Military EauiDment Delivery 

a. l-^ajor T.ilitary equipment for North Vietnam 
has oeen delivered via the Chinese rail system. 
Aircraft, SAM equipment, and other bulky military 
items are believed to have been delivered overland. 
Most of the military equipment in North Vietnam 
has been delivered in this fashion by the 3ovi€:t 
Union vith China responsible for lesser quantities. 
Eastern Europe has played a negligible role. Both 
Moscow and Peking have openly stated that military 
T.aterial is transported by the overland route 
through China. 

b. Available information on shipping to North 
Vietnam shows no firm evidence that weapons systems 
have been delivered by sea. Observers in NVN ports 
have not reported evidence of the security pre- 
cautions that such shipments would probably entail. 
The size of cargoes carried by ships in this trade 
indicates that they are non-military because in 
general the bulky nature of military cargoes except 
for ammunition and small arms results in lightly 
laden ships. The only lightly loaded ships coming 
into North Vietnam thus far have been identified as 
vehicle carriers. 

c. Although there has been congestion and delay 
from time to time at Haiphong, that port could 
handle a substantial volume of military shipments 
without reducing commercial imports. The congestion 
results in warehouse and dock congestion due to a 
shortage of trucks to move the material from the 
port area. 

d. As 3ino-5oviet relations deteriorate there has 

been an increase in the volume of reports that 
Soviet rail shipments to North Vietnam via China 
have been prohibited. If the Soviet role were 
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yieuriam by a flew cf ammuniiicr-^^and spares, sea- 
borne delivery could be accomplished with a mini-iiuni 
cf disrupricn to present sea shipnients. ?he problem 
niight be complicated if the Soviet "Jnicn snould 
desire re ad'd new weapons systems or supply additional 
quantities of weapons. The delivery of these bulky 
systems v;ould result in added congestion in the 
Kaipnong port. 

e. Current estimates indicate that rail imports 
to North Vietnam of weapons combat equipment and 
ammunition during 1966 amounted to 2^0,000 MT. Of 
this total the Soviet Union is estimated to have 
provided 185,000 MT with the remainder furnished 
by China. This equates to an average of about 20 
freight cars per day with one or two cars devoted 
to SA-2 missiles based on four SA-25 per car and 

a monthly expenditure rate of 150-160 missiles, 

f . It is estimated that at least ^2,000 MT of 
the dry cargo shipped from Soviet and East European 
sources was unidentified. Some of this cargo might 
have been military despite the fact that, to date, 
concrete evidence to support this conclusion is 
lacking. 

(S) Projected Military Support 

a. The Soviet commitment in North Vietnam has 
been conditioned largely by the conflict between 
Moscow *and Peking and this promises to be the 
chief political consideration in the immediate 
future. The Soviet Union has thus far refused to 
respond to Chinese provocation and break diplomatic 
relations. This is believed due to the troblems 
that might arise concerning the rail transit of 
Soviet military supplies through China to North 
Vietnam. One such problem could well be the risk 
of a possible Soviet-United States confrontation 
on the high seas. It should be noted that a 
complete break in Sino-Soviet state relations 
would not necessarily bring an end to the delivery 
of Russian military supplies by rail through 
China although it would make the possibility more 
likely. Based on the current estimated trends in 
ammunition expenditure rate, it is expected that 
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b. Continued air Surikes cn the roads, triages, 
and rail lines of North Vietnam v/ill serve to 
increase the distribution problem for the North 
Vietnamese and contribute or add to port congestion. 

c. If the northeast rail line v/as interdicted to the 
point of significantly reducing rail imports, there 
would probably be a 30 to GO day lag between inter- 
diction and arrival of military goods in North Vietnam 
by sea. The delay is based on shipping time and the 
time required to divert goods already processed for 
rail shipment, 

5. (S) AAA Gun Logistics Data 

a. Data contained in Table 1 represents data 
extracted from collateral sources pertaining to 
Soviet and Warsaw Pact air defense units. It is 
believed that this information is current and is 
pertinent to air defense units in North Vietnam as 
well. 

b. Weapon tubes may be used after the theoretical 
tube life has been reached; however, such use will 
result in reduced accuracy and effectiveness. Exces- 
sive tube wear causes projectiles to tumble thereby 
reducing range as well as accuracy in azimuth. 

c. The term "day of fire" represents the number of 
rounds planned to be fired PER TUBE PER DAY, This 
figure logically changes from day to day depending 
upon the number of raids. The figure indicated in 
Table 1 is based on an average taken over a year's 
time. 
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AAA 


Gun Logistics 
BARREL 






vveauon 


Barrel 

v;t Ic 


Tube Life 
Nr Rds 


Nr Barrels 
Per Pack 


Barrel 


12.7 


27.77 


5,000 


If 


ITO lb 


1^.5 


31.6 


5,000 


If 




T7 mm 


262 


10,000 


1 


332 lb 


57-mm 


728 


600-1000 


1 


810 lb 


8 5- mm 


^52^/ 


2,800 


1 


1000 lb 


100-mm 3, 


307 


2,800 


1 


^000 lb 



AMMO 





Basic 

Load 


Day of 

Fire 


Nr Rd 
Packed uer Box 




12.7 


3,000 


•20 


170 


65 


1^.5 


3,000 


20 


80 


66 


37-mm 


160 


8 


30 




57 -mm 


120 


6 


5 


108 


85-mm 


1^ 


6 


If 


183 


100-mm 


mD 


6 


2 


180 


a/ Uses 


replaceable barrel 


liner 
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EFFECT3 OF REDUCTIONS TO IMPORTATION 
AND RESUPFLY ON I^VN AIR DEFENSE 



1. (S) The NVN A.lT Defense System is totally dependent 
upon external logis'zic support. A critical situation 
would therefore develop if this aid were curtailed or 
substantially reduced, 

2- (S) The possibility of estimating with accuracy 
the exact effect of such an action is difficult due to 
the following unknown or uncertain factors: , 

a. Quantities of specific material imported rou- 
tinely are not known with accuracy. 

b. Existing stockpiles of missiles, AAA ammunition 
• and spare parts for equipment are unknown. 

c. AAA expenditure rates are uncertain. Best 
estimates presently indicate an average exuenditure 
rate of 18,000 metric tons per month. 

3. (S) A sustained reduction of 60 or 80 percent in 
external logistic support to North Vietnam would probably 
eff'ict the air defense system equally as follov/s; 

a. Utilization and effectiveness of EW/GCI and 
fire control radar equipment (including FAN SONG) 
would decrease as availability of spare parts decreased. 
Early warning systems would probably show little short 
time effect of the reduction due to duplications "of 
equipment coverage and probable information, at least 
on targets above 10,000 feet, passed to Hanoi by 
CHICOM radar coverage. Fire control radars would 
decrease in coverage as essential components fail. 
Qver-all^ radar equipment, being non-consumable, 

would reflect the least change due to importation 
restrictions. 

b. Reduction in POL imports would impact heavily 
upon the jet fighter force and would probablx' result 
in a curtailment of training activities as a' fuel 
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ccnservaticn measure v/hich in turn would degrade the 
air intercept capability. 

The SA-2 firing rate would decline as the in- 
country stockpile reduced. Current stock level and 
rat'e of importation is unknown. Over the past six 
months missile firings have averaged. 153 per month. 
A r|ough estimate based in part on Soviet doctrine 
would indicate an in-country resource' of 1260 missiles. 
At [the current level of air activity and present 
monthly firing averages it would appear that about 
nine months supply of SA-2s may be in North Vietnam. 
If [current imports maintain whatever stockpile is in 
being, about 150 missiles must be delivered on a 
monthly average. A 60 percent reduction in pure 
mathematical terms would allow 60 missiles per month 
to I enter North Vietnam, extending the stockpile, under 
current firing rates, slightly less than one-third of 
an I average firing month each month. An 80 percent 
reduction would in the pure sense allow 30 SA-2s or 
one-fifth of an average month* s firings. If current 
estimates of SA-2 in-country resources are correct, 
an| over-all capability exists to sustain current fir- 
ing rates for 10 months with an 80 percent reduction 
and 1 2 months with a 60 percent reduction in importa- 
tion. Of course, whatever statistical analysis made 
will be invalid as conservation and selectivity in 
fi]ring begin to appear in SAM tactics. 

d. AAA fire would quite likely revert to a more 
disciplined radar controlled type of fire rather than 
trie barrage type now commonly encountered. The inten- 
sity of AAA/ AW fire would probably decrease with the 
stock level as conservation measures are applied. The 
present' stock level of AAA ammunition is unknown. The 
total Soviet basic load for all AAA weapons in North 
Vietnam is estimated at 9390 MT. This Soviet doc- 
trine plans for approximately 20 days of firing in 
a I combat condition. Current estimates, based on 
incomplete firing data, would equate to the annual 
import of 220,000 MT or 1 8,300 MT per month to sustain 
this firing rate. A reduction of 60 percent in AAA 
ammunition imports would reduce monthly average 
imports to less than one Soviet basic load and a 
reduction of 80 percent to about one-third of a Soviet 
basic load. 
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^. (3) Storage capacities, stock level and consumo- 
tion rates for jet fuel and aviation gas are estimated 
oelow. Monthly imports are not presently identifiable: 

Jet Fuel 

Storage capacity 11.235 MTs 

on-hand inventory 9^550 MTs 

Monthly requirement 1,300 MTs 

AV/Gas 

Storage capacity 820 MTs 

b^j-^ on-hand inventory 697 MTs 

Monthly requirement 36 MTs 

Estimated on-hand inventories versus monthly requirements 
indicate that without resupply current air activity could 
be maintained for approximately seven months. This iD^r- 
iod could be reduced if on-base POL storage facilities 
were destroyed. 
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SYZ7m DEFICIENCIES AND VULKEHABILITIES 



1. CS) The NVN Air Defense System, while functioning 
at a significant level of effectiveness considering its 
rapid growth, has certain facets which appear vulnerable 
to disruption. 

a. A major vulnerability is the Icgistic system. 
All components of the complex are or have been 
imported. North Vietnam has little or no capability 
to produce original or replacement parts except for 
foundry or machine tool products. Damage and destruc- 
tion to all parts of the system must be countered by 
importation or use of in-country reserves. The rail 
and port facilities in North Vietnam process all but 
the kir delivered material and therefore render the 
air defense system vulnerable, at least over the 
long term, to a stoppage of material support. 

b. In air defense communications, the probable ■ice 
of radio to keep Hanoi informed of the air situation 
is vulnerable to count ermeasure of sufficient inten- 
sity and application. . 

c. During heavy US air operations, the ability of 
North Vietnam to command and control all components 
in an efficient manner for maximum effect is question- 
able. 

d. The vital components of the air defense system 
probably revolve around Air Defense Headquarters v/hicr 
is believed to be at Bac Mai airfield. Component 
commanders or duty commanders may operate from this 
location. In order to receive warning of US air 
activity, they require timely and accurate inputs 
from radar stations probably through intermediate 
command or filter centers. These centers perform a 
key function, in that radar duplication would allow 
the center to function even with casualties in sub- 
ordinate radar equipment. 
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2. ^(S) In the SA-2 system there is a critical 
requirement to assemble and test missiles. This is 
performed with sophisticated testing equipment in 
mobile vans or stationary facilities. Periodic test- 
ing is required for ready missiles. The loss of this 
testing capability could seriously affect the missile 
defens]es. Only three such facilities have been identi- 
fied and confirmed to date and others are believed to 
exist. 

3. "(S) POL remains a prime requirement for aircraft 
as well as motor operated support such as diesel power 
generation and mobile support equipment. 
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PHouABLi: worlj REACTIONS TO EX? 'j? 

AIR ACTIONS IN- NORTH VIETNAJ^i 



1. {Sj Presently the US military actions against 
North Vietnam are limited by certain constraints. In 
reneral these constraints prohibit ordnance delivery 
in the cities of Hanoi and Haiphong, the CKICOM/WN 
border areas and primary airfields as well as the mining 
of Haiphong harbor. Should the United States decide to 
increase the level of offensive activity by gradual, 
selective, or complete lifting of these constraints, 
considerable attention would be focused on world reac- 
tions and potential counteractions. Particular areas 

of concern would be the reactions of North Vietnam, 
China and the Soviet Union, and major Free World coun- 
tries. The timing of possible actions and the rate at 
which they might be applied has not been addressed as 
it is an unknown factor. 

2. (3) Free World . Many of the actions taken by the 
United States in a limited expansion of its air actions, 
though moderate, would be recognized by news media as 
beyond present self-imposed restrictions, and thus charg 
able as "escalation" or "widening of the war" by those 
who choose to do so. Denunciations of the United States 
independent action in the United Nations, and other 
political protest activities might be forthcoming as a 
result of a change in US actions in Vietnam. The amount 
and tone of Free World criticism and denunciations would 
be in direct proportion to the degree of expansion of 
the US effort. It is unlikely, however, that any Free 
World country will modify adversely its bilateral rela- 
tions with the United States or change its policy to 

the point of offering significantly greater political 
or material support to the Vietnamese communists. 

3- (S) Communist World 

a. North Vietnam . Intensified US actions under a 
program cf limited expansion, would probably not, in 

and of themselves, cause any basic change in fJVN 
policy. They probably would wait to judge the effect 
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uf J.lmj tu>d acLJ.on before considering any basic change 
in jtheir policy toward the war. Hanoi's propaganda 
machine could be expected to mount an outcry at each 
indication of increased escalation. Nonh Vietnam 
would be very likely to endure gradually increased 
US [pressures for a while hoping that international 
and domestic influences would induce the United States 
tojrelent.- However, if the United States maintained 
these increased pressures and no relief appeared in 
sight, the NVN leadership might consider that a basic 
policy review was required and that some form of 
negotiations might be in their best interests. 3eing 
aware of the fact that the expressed US policy is not 
to| destroy the NVN government, they might hope to 
achieve immediate relief from the military pressures 
as I well as reach an acceptable longer range solution 
through negotiation. However, prior to reaching this 
position, North Vietnam might de-escalate in hopes that 
th'e United States would do the same. Another rrVN actioi 
in' the opposite direction and prior to reaching any 
sijtuation that would force negotiation, might well be 
to' invite still greater Soviet and CHICOM participation 
in order to avoid being put into a position of being 
forced to negotiate. 

b. Communist China 

(1) Peking would react noisily to limited 
increases in the scope of US attacks, but it is 
unlikely that the Chinese response would go beyond 
propaganda blasts and possible attempts to increase 
logistic support for Hanoi. Air defenses in South 
China would continue to be strengthened. Additional 
Chinese air defense troops, if needed and requested, 
would be deployed to North Vietnam. It is not 
likely, however, that Peking or Hanoi would con- 
sider the situation critical enough to call for 
overt .intervention of Chinese combat forces. The 
Chinese, however, almost certainly would attempt 
to increase the level of logistic support in ah 
effort to compensate for restrictions imposed on 
seaborne supply by the closure of Haiphong. 

(2) Under conditions of moderate US escalation, 
it is not believed that the Chinese would commit 
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se ctf Ncr-rh Vietnam cr 
mbers of Chir.ese src^nd 



'jombr-t trocps intc North Vietnam. *Jp.i ted* States 
actionz could aggravate tension ever roiicv 
issue- in the current internal political struggle 
but v,'3uld be unlikely to prove decisive in tir- 
ping the balance to one faction cr another, ilr- 
sure of NVN ports vrauid tend to j.ive China almost 
complete control over aid to North Vietnam and 
further increase CHICOM leverage over Hanoi at 
the expense of the influence of the rest of the 
communist world. 

(3) If all current constraints upon US actions 
in North Vietnam were lifted, China would Dro- 
bably build up its combat forces in the South 
China area opposite North Vietnam and Laos. Such 
a build-up would include infantry, aircraft, FT 
boats and probably some submarines. Some units 
could be placed in North Vietnam against the pos- 
sibility of a US invasion of North Vietnam. The 
possibility also exists that NVN aircraft could 
operate from South China airfields but communist 
experience shows a greater preference for AAA and 
SAMs in the air defense role. 

(h) Finally, the possibility must be considered 
that Red China could use increased US involvement 
in an attempt to divert some of the attention cf 
the Chinese people from internal difficulties by 
a more open involvement in North Vietnam. In 
addition, the possibility exists that China might 
create some diversionary actions opposite Taiv/an 
or in Northern Thailand and Laos, which would gen- 
erally fall far short of open hostilities in those 
areas. 

c . Soviet 

(1) Under conditions of limited US expansion, 
Moscow, of course, would denounce the United States 
for intensifying its "policy of aggression" in 
Southeast Asia. The Soviets would seek to marshal 

world opinion against any blocking of Haichcng 
port by attempting to show that US actions ^^ere 
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would probably azzenpz to increase tr.eir ^ana 
and air shipnients to North Vietnan: ar.a "ouid 
continue to make sea shipments to the extent 
possible through Cam Pha and Hon Gai and by 
transshipment through Chinese communist ports. 
Moscow would increase its propaganda against 
the U3 bombing activity in direct proportion to 
t-he degree that the bombing included additional 
civilian targets. They would renew pledges of 
support to Hanoi, and might respond in some^ 
demonstrative way to reauests for more aid in 
air defense." This might not include a more overt 
involvement of Soviet personnel in military and 
technical advisory and support roles in North 
\ ietnam. 

(2) In the event of a moderate escalation of 
US efforts, the Soviets would urgently seek to 
ascertain the NVN attitude toward a political 
settlement and toward Chinese intervention. 

The Soviets are committed to aid North Vietnani 5.nd 
to help defend it against air attacks, but they 
would recognize their continued inability to do so 
effectively. However, they would probably have 
little choice politically but to try to meet 
Vietnamese requests for assistance, though they 
v:ould continue to avoid overt involvement in the 
conflict and seek to prevent a direct military 
confrontation with the United States. 

(3) Soviet reaction to a complete lifting of 
constraints of United States actions v/ould be 
mainly propaganda. Their two major themes would 

be accusations that the United States was expanding 
the war into Laos and was escalating the conflict 
by bombing the airfields. This last tactic woula 
create personal bitterness because of the Soviet 
commitment to build a viable air defense system 
in North Vietnam. However, because their sea- 
borne aid would have been cut off due to the 
closure of the ports or require transshipment 
through China, with the latter' s cooperation, 
the Soviets might privately advise the North 
Vietnamese to de-escalate the conflict. 
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v;ere ^uccsESiUl in 3 topcin&^aic cy sea. ihe 
r;ori;h Vie~na.Ti9se v/ould probably call upon 
the CrllCO;! to allow Soviet aid "o be trans- 
nhipped by rail through China in the interest 
of supporting a "common cause." The Soviets 
would be forced to rely completely on Chinese 
cooperation for further transshipment except 
for a very limited amount of aid which could be 
airlifted by alternate air routes. In this 
instance the Soviets would face a choice between 
terminating their aid (and perhaps their influenc 
in Hanoi) and making political concessions to 
the Chinese to gain their cooperation for 
transit through China. In either instance 
the Soviet position would be degraded. Actual 
Soviet involvement would probably be confined 
to assisting NVN forces with additional Soviet 
military and technical volunteer advisors. 
Many areas of United States-Soviet cooperation 
would be seriously affected and probably result 
in an across-the-board deterioration of relations 
between the two nations. 
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"i . (3) The fcllowing areas- cf the rJIGHT SOffG air 
defense analysis in North Vi6-:naiii involve intelli=:enc^ 
gaps or areas of uncertainty v/here data is incom^i^r^' 
or non-existent. 

a. All radar sites are not ocsitively id^rt-^ f ' ^^d 
and/or located in aerial photography. 

b. Filter centers are not positively ident^*f'«d 
ana/or located in aerial photography. 

c. An accurate identification or assessment of 
the material being imported as well as the means cf 
importation is not possible at this time. 

d. An accurate identification or assessment of 
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ANN£X Q TO APrEITDIX - 
CONCLUSIONS 

1. (S) An analysis of the quantity, quality, 
operation, and effectiveness of the HVN Air 
Defense System provides the following conclusions 

a. The system provides complete surveillance 
and early warning coverage for North Vietnam and 
bordering areas. 

b. Radar and AAA presently shows considerable 
density allowing for absorption of heavy losses 
and damage without immediate degradation of 
effectiveness. 

G. SAM defenses are expanding. V;idespread 
construction of prepared launching sites allows 
■ for frequen-c, short range, relocations to hinder 
•detection and attack with minimal loss of 
effectiveness . 

d. Jet aircraft are dispersing and airfield 
construction and improvement presently underway 
will provide an even greater dispersal, 

e. Command and control is adequate and 
improving. 

f . The amount of radar equipment provides a 
significant £CCM capability through the resulting 
multi-frequency spectrum available. 

g. All components contribute to U3 losses v.-ith 
the heaviest toll being taken by AAA and ground 
fire. 

h. North Vietnam is almost totally dependent 
on imports to develop, operate and maintain their 
air defense system. 

i. North Vietnam has a weak technical base for 
indigenous operation and maintenance of most 
weapons systems. Foreign assistance is required 
for the near future. 
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iinortaticr. =f -il'tary harcvare ...r.r. .-^einan 
inbomplete. That _ir.icr=ati3r'_,.-y =n ' 

zllitlry hl?dware arrives in Korth Vietnam cy ran. 

V Tntell^eenoe is available on a large number 
- air defense'components such as radar sites, com- 
-ir^citions facilities, and SAM sites, airfielas 
P-S-ind^Uitt" stora e areas, 1;^" of commun.ca- 
-ran loEistic facilities and power sources. ..ucn 
^??his target base has already been targeted and 

additionll large Portion is known ^^^^^f ^^^^^f 
a'etail to permit photographic search for at least 
target identification. 

1 Destruction or neutralisation of vital elements 
-f the NVN air defense system would have a degrading 
Effect on the over all system performance. 

m. Intelligence is available to support real-time 
-actical operations. The means of dissemination 
^re in the development stage with some current 
applications existing. 

n Future improvements will be in the quality of 
sur?4illS radb ana quantity of AAA, fire control 
radar, SAM battalions and MIG aircraft. 

o. The NVN Air Defense System, as a system, will 
be difficult to eliminate or starve unless maximum 
sustained isf forts are applied. 

p. Regardless of US pressure, Soviet and CHICOM 
technical and advisory assistance will continue and 
probably increase. 

q A significant loss in intelligence may result 
if NVN Command and Control and Electronic Systems 
are destroyed. 
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1. " Memo for CJCS 26 January 1967 3I-S-106/AP-^. 
Manning of North Vietnamese Air Defenses. 

2. CINCPAC Itr 001235 30 July 1966 (3). SA-2 
Effectiveness . 

3. SI-3-10VAP-^. The North Vietnam Air Defense System. 
^. DIAAP-^ Fact Sheets, North Vietnam. 

5. DIAAP-3A North Vietnam Radar Expansion. 

6. DIA Radar CEPs by type. 

7. Factors Affecting Air Ops...J-3 Study Group (TS). 

8. DIAAP-1 -^35-2-^-66 INT POL Consumption in North 
Vietnam (S) . 

9. J3TPS DASMC 66-M4-5^3 Air Defenses, Soviet and 
Asian Communist Blocs, JCS S10P (S). 

10. NPIC/R-267/66 Southeast Asia Activity Report. 
Communications Facilities North Vietnam (C) . 

11. DIAAP 3A7 PAF 210-0175/003 North Vietnam EOB (S). 

12. 7AF-D10-66-01098 Air Defense System, North Vietnam (S). 

13- JCS Southeast Asia Air Operations Study Group Report 
on Factors Affecting Combat Air Operations and Aircraft 
Losses in Southeast Asia (TS) November 1966. 
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WEAPON SYSTEMS AND MUNITIONS 



1. (S)- This appendix identifies selected weapons 
systems, munitions, and equipments which are avail- 
able or will be available in the future for use by 
United States Forces against all elements of the NVN 
Air Defense System. The purpose of this aopendix is 
to provide sufficient detail on the characteristics, 
capabilities, and availability of these equipments to 
allow for preliminary recommendations for their future 
tactical employment and to identify potential equipment 
shortages and dpficiencies. 

2. (S) The air defense threat is composed of air- 
borne intercept aircraft, antiaircraft artillery (AAA), 
small arms and automatic weapons, and surface-to-air 
missiles (SAM). Essential to effective use of these 
hardware systems are the communications, radars, elec- 
tronics, personnel, and supplies necessary for their 
employment. The hardware considered . in this appendix 
is, therefore, any equipment capable of detecting, 
degrading, nullifying, or destroying any of the elements 
of the NVN Air Defense System. These include airborne 
platforms and systems, air-to-air and air-to-ground 
munitions, sensors, cameras, and passive and active 
electronic warfare equipment. 
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AIRCRAFT 



T • (S) General 



a. The current inventory of aircraft available 
for use against North Vietnam include the follow- 
mg by general categories: 



FIGHTER ATTACK 
NAVY AIR FORCE 



A-1 H/J 

A-ifB/C/S 

A-6A 

F-i+B 

F-8 



F-UC 
F-105D 



BOMBER 



AIR FORCE 
B-52 

EARLY WARNING AND CQNTBnT. 



NAVY 

E-1B 
E-2A 
EC-121M 



AIR FORCE 
RC-121D 



RECONNAISSANCE 
NAVY AIR FORCE 



RA-3B 
RF-M-B 
RF-8A/G 
RA.5C 



RF-101 
RF-l+C 



ELECTRONIC WARFARE 
NAVY AIR FORCE 



EA-1F 
EA-3B 
EA-6A 
EF-10B 



TANKERS 



NAVY 

EKA-3B 

KA-3B 

KC-130 



EB-66B/C 
EC-lf7 
C.I3OA/B 
RC-135 



AIR FORCE 
KC-135A 



the 1 ?E F ^ l ^nn Southeast Asia such as 

! ' ^"^ ^"^2? F-101+, are not included in 
this discussion. The F^5 and the F-10if are not 
included m this section since they will not be in 
the US inventory in Southeast Asia after FY 67 The 
other aircraft are particularly adapted to and are 
urgently required for close air support and in -country 
operations. They offer no advantages not presen?^n 
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the aircraft listed for use by US Forces against 
North Vietnam. 

c. Unfortunately, the present inventory aircraft 
have I proven quite vulnerable to small arms, auto- 
matic weapons, and light antiaircraft artillery. 
This I is due primarily to aircraft design criteria 
which has stressed aerodynamic and weapon system 
performance, reliability, and maintainability rather 
thanl combat survivability. There is little evidence 
to indicate that this is not also true for the next 
generation of aircraft such as the F-^D/E/J, A-7A/D, 
and the F-111A/B. 

2. (S) Aircraft Attrition 

J. A primary motivation for the NIGHT SONG Study 
is the potential for increased losses of aircraft and. 
pilots in future operations against North Vietnam, due 
to probable qualitative and quantitative improvements 
in tlhe NVN Air Defense System* 

b. Analyses of aircraft losses in operations 
against North Vietnam provide the following interest- 
ing conclusions:* 

(1) In spite of an effective and pver expand- 
ing NVN Air- Defense System, there has been a sig- 
nificant downward trend in aircraft loss rates on 
strike missions in North Vietnam. 

I (2) The loss rate due to hit-caused control fail- 
ure has been significantly lower for the A-^ air- 
craft which has a mechanical back-up flight con- 
trol system. 



See Op-05W/OEG, December 1966, Analysis of US Navy, 
Marine Corps, and Air Force Fixed Wing Aircraft 
Damage and Losses in Southeast Asia (SECRET). 
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(3) The pilot recovery ratio has remained 
relatively ccnstant at 35 percent for aircraft 
lost over North Vietnam, 

(^) No statistically significant difference is 
apparent in the loss rate of single versus twin- 
engine aircraft. 

(5) The F-8 has a loss rate significantly 
higher than that of any other aircraft type on 
similar missions. The reasons are not known, 
but vulnerability of the control system is sus- 
pected. 

(6) For all aircraft, the average damage to 
loss ratio is 5.1 to 1. ^ 

(7) Over 70 percent of aircraft combat losses 
have been due to automatic weapons and light AAA. 

(8) Aircrew recovery is a function of the time 
the aircraft remains controllable after being hit 
^asef wherr ^f^overe<l in 93 percent of^tL^^' 
or morf miLteL"'^'^^^^ controllable for five 

i?l Ninety percent of aircraft losses were due 
bel6w'?000'?'^^'^°^'' Twenty-eight percent'^erf 

(10) Seventy-six percent of Air Force and 70 

(11) Fire associated losses accounted for 7'? 
percent of Air Force losses and 5o7ercen? of Navy. 

3. (S) Aircraft Improv ewpntc 

^« f: -^S ^ and F-lfJ will be available 

wilf offf7 ^-^^ Air Force. ?he A'7A 

becausf of S/f"'"^^ flexibility for interSLtion 
oecause of its large number of external stores st;^ 
tions and greater fuel capacity. The F-^ [fa Mgher 
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performance follow-on to the F-^B and incorporates 
a look-down caDability in its radar systems. The 
Air! Force F-^D* will have an improved air-to-ground 
weapons delivery capability due to its weapon release 
computer, lead computing stabilized optical sight, 
and* air-to-ground radar ranging • 

b. After FY 63, the F-111A, A-7D, and F-l+E will 
begin entering the Air Force inventory. The F-111A 
will have extended range and will provide for all- 
weather operations in support of interdiction efforts 
and air-to-air combat. It will be capable of the 
full spectrum of non-nuclear missions. The A-7D 
is| a light attack fighter with an extended radius 
of I action or long loiter time over the target area. 
Eiight external stores stations will allow it to car- 
ry wide variety of conventional ordnance in loads 
up to 15,000 pounds for air-to-surface visual weather 
delivery. The F-ifE will have an improved air-to-air 
capability with the addition of an internal 20mm 
cannon, the APQ-120 Fire Control System, an optical, 
sight, and improved J-79 engines. 

c. The introduction of E-2B will provide an 
improved carrier-based early warning and control air- 
craft, with extensive electronics and communications 
equipment. The EA-6B will be available in FY 70 with 
primary mission of tactical jamming and/or deception 
of early warning, acquisition, and track-while- scan 
radar. 



d. The major improvements forthcoming in the air- 
craft posture are the increase in electronic warfare 
platforms with greater sophistication in detection 
and jamming capability, and system improvements for 
greater accuracy and capability in air-to-ground and 
air-to-air munitions delivery. In all categories of 
air-to-air, bombing, reconnaissance, re- fueling, and 
electronic warfare, the major equipment deficiencies 
and shortages exist in the systems carried aboard 
the aircraft and not in the availability and charac- 
teristics of the aircraft themselves. 




EA-if 



Annex A to 
Appendix E 




i^o) Aircraft Svgterr!? Capability Reouirgrnpn-t; . 
Greater accuracy in weapons delivery (day, night, and 
ail-weather) is an urgent requirement not presently 
limited by the airborne platform, but by the Quality 
and availability of the avionic and ground systems. 
Systems to increase bombing accuracy (day, night, and 
all-weather) should be expedited on an urgent basis for 
incorporation in aircraft now in production. 

a. A6A. An increase in all-weather attack capa- 
bility is required in order to: 

(1) Maintain strike effort during bad weather 
periods (NVN attack sorties decreased by ^8 percent 
during November and December 1966 as compared to 
relatively good weather months of August and Sep- 
tember ) . 

(2) Maintain a uniformly distributed and con- 
tinuous interdiction effort. 

An increase in the A6 force levels will help to satisfy 
the requirement as soon, and as effectively and inex- 
pensively as possible. For instance, analysis indicates 
that a 33 percent increase in the A6A Carrier Air Wing 
Complement (from nine to twelve airplanes) results in a 
66 percent increase in sorties and a 20 percent increase 
in sortie rates. The primary factor seems to be that 
the increase in aircraft does not result in a corres- 
ponding increase in aircraft down for supply and main- 
tenance. According to CINCPACFLT* the typical account- 
ability of assigned A6s at the beginning of the flying 
day is: * 

9 A6A 12 A6A 

Maintenance Check i ^ 

NORS 1 I 

Battle Damage {50% of Time) 1 i 

Routine Unscheduled Maint. 

(Airframe, engine, avionics) 1 to 2* 1 to 2* 

Up and available for flight to 5 7 to 9 
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This increased number of available aircraft provides 
a greater flexibility in meeting schedules resulting 
in a I higher sortie rate as shovm in the table below" 
which is an actual comparison between sauadrons on 
YANKEE STATION in 1966 with aircraft of *the same con- 
figuration and comparable support and training: 

Nine versus Twelve A6A Aircraft 

Combined 

VA 6? VA 8? VA VA 8?/-3'? 

Number 'of A6A 
Days YANKEE STATION 
Aircraft Days YANKEE 

Scheduled Sorties 
Sorties Flown 
Sorties Flown/Day 
Sked Sorties/Aircraft/Day 
Flown Sorties/Aircraft/Day 

The effect of employing the A6A as a pathfinder for 
the A7 aircraft in marginal weather was examined. 
This tactic has already been employed in Southeast 
Asia. The following criteria were used: 

Summary of Criteria Used 

Weather Conditions and Aircraft Utilization 



12 


9 


9 


9 


100 


56 


29 


85 


1200 




261 


765 


(100X12) ( 


9X56) (9X29) 


1312 


5^2 


263 


805 


1268 


^18 


232 


650 


12.68 


7.h6 


8.00 


7.65 


1.09 


1.07 


1.01 


1.05 


1.05 


0.81 


0.89 


0.85 



VFR 
IFR 

Marginal 



A 
B 



5000' ceiling/5M: Visibility or better - 
All attack aircraft may be utilized. 
1000' ceiling/l-J-M: Visibility or worse - 
Only A6A attack aircraft may be utilized. 
Between VFR and IFR - A? aircraft may be 
operated with one A6 PATHFINDER per each four 
A7s. 

Conditions A and B 

All A6 available for PATHFINDER during 
marginal weather. 

Eight A6 sorties per day reserved for 
special missions (Condor, ARM, Critical 
night targets, etc.) 
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4. 



CR^T 



^511'.' jQm'e Ratgg 



A7A 
A6A 



- i. 7 sorties per unit possessed A/C per dav 
(estimated from A^). ^ 

- 9 possessed — i.o sorties per A/C per dsv 
12 possessed - 1.2? sorties per A/C^per day. 

1.7 hour standard deck cycle and up to 300 mi. com- 
bat radius. Increased cycle time and range would reduce 
sortie totals arithmetically. 

^ F-^ sorties are not included. This omits some small 
increase m the \FR sorties effort, but would not 
effect marginal or IFR sorties since these cases a-e 
already A6A limited, 

Hanoi weather for a 30-day period for both the 
average annual and worst month (April) was as follows: 



VFR 
IFR 

Marginal 



April 
7 

ii 



Aqqu^ 

llf 

3 
13 



J??®"*- payload carried under the 
stated criteria were computed. A comDari^nn 
proposed complement of 9 A6As 'and' CT7\'^s''^i^^^a '^^^^^^ 
nent of 12 A6As and 28 A7As revealed the following: 



Condition A 
April 
Annual Av. 

Condition B 
April 
Annual Av. 



9 A6 hp fl7 

Sorties Payload 

1^18 6835 

1738 8280 



8^2 
1322 



^230 
6390 



12 A6 :>R fl7 

3orties/A^ Payload^ 

^^^^''^^.e 8130 A17. 9 

1736/-0.2 8550/+3.2 

1^1/+12.0 7^10A15.9 
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In other words the 33 percent increase in A6s 
ofjfset the 33 percent decrease in A7As and resulted 
in a significant increase in. sorties generated 
especially diiring the month of supposedly worst 
weather. Although there was some increase 
in A6A VFR sorties, the greatest gain is due to more 
efficient utilization of the A7 during IFR and 
marginal weather. There is no consideration of 
night versus day in this exercise which 
would further reduce th e A7 effectiveness if 
operating without a PATHFINDER. Of perhaps equal 
significance to the gain in effectiveness due 
to the increase in A6s is the fact that the distri- 
bution of the attack effort is more uniform 
oyer the range of weather and darkness. The impact 
of the A6 in Southeast Asia is also portrayed 
by the following* 

Attack Operations 
Utilization Analysis 

YANKEE STATION January 1967 
(CORAL SEA, ENTERPRISE, KITTY HAWK, TICONDEROGA) 



Fit Al A^ ^ 



Ave Possessed A/C 
Total A/C - Days 



50 

1^550 



22 
686 



23 

71*^ 



Strike ISorties 13^ 22 

Armed Recce Sorties 253 89 

Flak Support Sorties 30 '^U- 

Total Attack Sorties ^07 14^ 



82 8.5 



30 
75 



672 216 
1,312 19 

88 — 



2.072 2^? 



Total Attack Sorties/ 

Aircraft/Day .26 .21 .1^ .81 .89 

Strike Sorties /Air craft/ 

Day .09 .03 .O^f .27 .82 

The above figures demonstrate the relative 
effectiveness of A6A in terms of strike and total 
attack sorties during a poor weather month. The 
above tables actually discount the total effecti- 
yity of the A6A by not taking into account: 

(3) Relative effectivity of Armed Recce vs Striken. 

(W) Relative effectivity of A6 vs A'+ strike 
sorties (W:l pay load alone). 



/ 
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(;) Lecradauicn or diversion of visual sorries 
aue to weatr.er. 

This consideration is separately developed by 
CINCPACFLT in an earlier' analysis : "During a 
two month period under consideration, (Novermber - 
Lecember) a total of 50^7 USN ROLLING THUNIEH sorties 
were flown over a period of l5^■ CVA days (The 
latter figure does not include stand-downs). Forty- 
five CVA days were A6A equipped and a total 389 
A6A sorties were flown. The two A6A squadrons now 
in 7th FLT flew nearly eight percent of the 
total Navy ROLLING THUNDER attack sorties, and ex- 
pended roughly 25 percent of the ordnance." 
The above figures reflect the actual value of the 
A6A in at least two respects. Six hundred fifty 
three sorties, included in the above totals.* 
were weather diverts into RP I; these were 
generally radar controlled drops that contributed 
little to a cohesive interdiction program. Con- 
sequently the A6A PROVIDED EVEN A HIGHER FRACTION 
OF THE NAVY EFFORT THAN INDICATED ABOVE. Moreover, 
a large number of the total sorties flown in Navy 
packages were prevented by weather from accomplishing 
their assigned mission, while A6A ordnance was 
usually delivered as planned. The requirement in 
the Navy for an increased allweather attack capability 
is evident from a DECREASE BY M-8 PERCENT OF NVN 
ATTACK SORTIES DURING NOVEMBER AND DECEMBER AS 
CONTRASTED TO THE RELATIVELY GOOD WEATHER MONTHS OF 
AUGUST AND SEPTEMBER 1966, In addition to using the 
A6 for its all-weather attack alone, the A6 has 
many advantages such as its use as a SHRIKE delivery 
vehicle during poor weather conditions. In viev/ 
of the demonstrated capability of the A6, CINCPACFLT 
has recommended increasing the squadron complement 
from nine to twelve A6s and further increasing the 
complement to 15 once squadron strength of 12 has 
been achieved. CINCPACFLT also states,* "Many of 
the more important targets are so heavily defended 
by flak emplacements and automatic weapons that the 
cost of aircraft attrition becomes inordinately high 
during daylight VFR attacks. By using the cover of 
darkness or adverse weather conditions along with 
electronic hampering devices, the enemy defenses can 



* CINCPACFLT.090037Z Mar 1967 
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be considerably nullified." Statistics on relative 
vulnerability of all aircraft on a day versus night 
basis are inconclusive. There appears to be 
no significant difference between" day and night losses 
However, the A6' attrition rate for 1966 was nzz 
signijf icantly different from the loss rate for AVF^• 
attack missions despite consistent employment of 
A6 against the more heavily defended targets. Air- 
craft damages and losses are even more difficult 
to assess properly. However, for stjirkes on 
North Vietnam during 1966, the following A6A ex- 
perience was noted: 



Combat Sorties 

Combat Losses 

Loss Rate/1000 Sorties 

Damage Rate/1000 Sorties 



Day* 
2286 

7 

3-06 
12.6 



1323 
3 

2.27 
0.8 



Despite the small data base (which represents most 
of the population) the difference in damage 
rate' at least, is significant. It is also quite 
possible that if the data could be appropriately 
broken down into day VFR and Night/IRF categories 
there would be a more significant difference in 



both 



losses and damages. 



It is interesting to note that in almost three 
years of fleet- operation, the A6A has. not suffered 
a carrier landing accident. It is generally- 
credited with the best carrier suitable flying 
characteristics of any jet aircraft in the fleet. 
Perhaps one of the most important advantages of 
the A6 is its capacity for expansion and growth 
giving it the capability of absorbing the space 
and jweight requirements for new sensors and 
weapons such as LLLTV, FLIR, Standard Arm, and 
Condor. The Navy is at present attempting to gain 
approval for an increase in the A6A force level. 



This 



effort should be supported. 



All 



* Includes both day visual and IFR sorties, 
losses |were under visual conditions. 

A very small sample of sortie data from OPREP hs 
indicates that A6A night targets are as hard, based 
on route package location, as their day targets. 
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.•i.isocj/ii.od with eloc-ronic equipment.^ have Dosed an 
Gver increasing threat to the survivability" of 
strike aircraft. Defensiva electronic penetration 
aids and coxintermeasure equipment have long been 
a requirement in strategic, deep strike and recon- 
naissance aircraft, but this requirement nas seldom 
been adequately met. The ef fee rive air defense 
system of North Vietnam, especially in RP V and V , 
has served to focus long needed attention on the re- 
quirement for ECM on tactical strike aircraft. The 
significant decrease in aircraft loss rates evidenced 
in both the Navy and the Air Force, as discussed else- 
where in this report, attests to the effectiveness 
of our, so-far limited, ECM efforts, and supports 
the requirement for autonoumous protection 
and for specially configured electronics warfare 
aircraft. The autonomous ECM capability, whether 
jamming or deceptive, is optimized against the 
point defense system. The current threat spectrum 
is broader and more sophisticated than can be handled 
automatically by the single pilot strike aircraft. 
Specifically, an airborne ECM operator is needed to 
assist in detecting and analyzing hostile electro- 
magnetic signals and to then select an immediate jam- 
ming or deceptive response; hence the requirement 
for specially configured electronic warfare aircraft. 
In order to provide this necessary support for strike 
aircraft today, we are faced with improvising 
through the use of airframes that are old and 
are not performance compatible with the aircraft 
to be supported and whose jamming equipment is 
or such low power that they are only minimally effec- 
tive. Neither the quality nor the quantity of ECM 
assets have kept pace with the rising effectiveness 
of air defense systems. The WILD WEASEL (F-105F) 
program is certainly a step in the right direction; 
however, the inventory of Navy electronic warfare 

confined, with a few exceptions such as 
p?®iXVm EF-lOB reciprocating engine EA-IF and' 

EC-121M aircraft equipped with a detection and 
jamming capability which is little better than WWII 
state-of-the-art. It is, therefore, necessary to 
confine the use of these aircraft to operations 
against a very small portion of the threat spectrum 
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and in a stand-off role in a prepositioned location 
which will be traversed by strike aircraft proceed- 
ing to I or returning from a target area. The EFIO-B 
£W aircraft was deployed to Southeast Asia with the 
Marine! Corps in April 1965 even though it was 15 
years old and the service life had to be further extenaed. 
Notwithstanding the limited capability of these 
aircra'ft, the effectiveness which they have provided 
in supoort of current Southeast Asia operations has 
amply |demonstrated the validity of the concept in- 
volved and the requirement to improve and increase 
the force levels of EW aircraft. In 1963, the 
Marine Corps was authorized to procure 12 EA6As , 
to replace the EF-IOB. These 12 EA6As were de- 
livered in mid 1965 and five were almost immediately 
deployed to Southeast Asia, The remaining seven were 
retained in CONUS to provide a training base and 
to meet depot maintenance requirements. Efforts to 
increase the assets have been fruitless. The EA6A 
fulfills the specially configured EW aircraft concept 
by providing an extensive passive and active ECM 
capability, which can accompany and protect single 
or raiiltiple elements of strike aircraft into the 
immediate target area during all conditions of 
visibility and weather. In order for the Marine 
Corps to meet the increasing EW requirements of CTF 77 
and in the DMZ and in RP I, and to make its entire 
force structure as well as the EA6A force 
structure more operationally cost effective at least 
15 additional EA6A aircraft systems are urgently 
needed. Of these 15 aircraft, 12 would immediately 
augment Southeast Asia operating and pool aircraft, 
and [three would be allocated as attrition replacement 
aircraft. No increase would be required in the 
seven aircraft now in CONUS. The Navy, in consider- 
ing Ithe mix of capability which must be provided to 
the ^Carrier Air Wing, determined that a minimum 
of fjour EW aircraft per wing was necessary. Past 
decisions, right or wrong, are now being implemented 
and I the EA6B is currently tinder development for the 
Navy and no EA6As are being procured. Many improve- 
ments over the EA6A will be achieved, including, 
automatic detection and analysis of electronic emis- 
sions, coordinated and selective use and control of 



/ 

SECRET 
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active jannieiB to reduce interference, narrow 
bandwidth jammers with steerable antennas to in- 
crease effectiveness, etc. A concerted effort 
is now being made by the Navy to increase the EAbB 
force level. This effort should be supported and 
in addition the development should be accelerated 
since a definite gap now exists in a vital require- 
ments area. 

5. (S) Aircraft Survivability 

a. While changes in tactics, increased use of 
electronic warfare, flak suppression, and other 
techniques may reduce the probability of aircraft 
being hit by enemy fire, we could further reduce 
aircraft losses by concentrating on increasing the 
survivability of aircraft which are hit. 

b. Several studies have been made in this area on 
the RF/F-I4C, F-105, and RF-101. With specific in- 
structions to disregard efforts which would reduce 

the chances of the aircraft being hit, the manufacturers 
of each of the above aircraft were asked to recommend 
actions which would increase the survivability of 
their aircraft assuming they were hit by munitions 
ranging from 7.62mm to 37mm high- explosive incen- 
diary shells with striking velocities up to ^tOOO*/ 
second, . Recognizing that efforts to reduce an 
aircraft's vulnerability usually resulted in pen- 
alties incurred in weight, drag, fuel capacity, 
maneuverability, range and/or cost, the studies 
cited above analyzed each recommendation to in- 
crease survivability in terms of its effectiveness 
in relation to costs and other penalties. 

c. The studies categorized aircraft damages as: 

(1) that which would cause the aircraft to go out of 
control within five seconds after being hit (very low 
chance of pilot recovery although loss of aircraft (2) 
out of control within five minutes (some chance of 
pilot recovery although loss of aircraft) and C3) 
damage which would allow the aircraft to proceed no 
more than lOOnm and land, but aircrew racovery is 
high. Obviously, the most productive improvements 
are those which would prevent or decrease the causes 
which place an aircraft in the first two categories . 




EA- 13 



Annexf^^ 

Appendix E 



/ 

1/ 



Howe|Ver, fire and explosion and loss of flight 
controls are the most common hazards in categories 
one and two, acooimting for approximately 75 percent 
of all losses. Fuselage tanks, though less vulner- 
able! than wing tanks, offer the increased hazard of 
fuel] leaks within the internal engine and 
airfjrame sections. The vulnerability of any fuel 
tank increases greatly as fuel is used from it. 
Several of the studies concluded, therefore, that 
a tank filler such as RETICULATED FOAM (SECRET) 
had I the greatest potential for reducing explosions 
with the minimum performance penalties and the 
highest ratio of effectiveness to cost. Specifi- 
cally, for the F-i+C, it was concluded that the 
above modification, along with a self-sealing 
numiier one tank, armor for the hydraulic bay 
area, and electrical/hydraulic back-up packs, could 
yield a ^-8 percent reduction in. loss rate with a 
221 1 pound increase in take-off weight. 

I The Republic Aircraft Division of Fair 

child Hlller has similarly concluded that a mod- 
ification package on the F-105 consisting of (1) 
self-sealing tank and internal filler, (2) third 
hydraulic system, (3) external void filler, (W) 
bomb bay, engine access, and shroud fire extin- 
guishers, (5? minimum armor for crew, and (6) re- 
vised fuel system plumbing could yield a 73 percent 
reduction in the aircraft* s vulnerability to small 
arms and light AAA. The total weight .penalty is 
approximately 1,380 pounds and rough cost estimates 
are! $^6,000 per aircraft. 

d. With F-^ replacement costs approximately S2.5 
million, these modifications should be evaluated with 
minimum delay and those deemed to have a high poten- 
tial of effectiveness in relation to their cos.ts and 
peijf ormances penalities should be implemented on an 
urgent expedited basis. 

e. The conclusions of the above studies further 
indicate that changes in fuel management procedures 
may greatly reduce the fire and/or explosion hazard 
by [allowing only the least vulnerable tanks to be 
less than full in areas of the greates concentra- 
tion of flak. 
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US NAVY 
US AIR FORCE 



a/ See Tables 1 and 2 
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CKAHACTERISTIC3 FOR NAVY AIRCRAFT 

a/ 

CURRENTLY IN S0DTEE3LST ASIA" 



A-1H/J 

A-i+B/C/J 

A-6A 

F-ifB 

F-8E 

RA-3B 

RF-^-B 

RF-8A/G 

RA-5C 



E-1B 

E-2A 

EA-1F 

EA-3B 

EA-6A 

EC-121 

EF-10B 

EKA-3B 



a/ See Tables 3 through 21 
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SOOTH TltyW 



BASe 
CM muiK BikY 



AiRcnArr ttte 



rjw: 



• 967 



72 



SEC 
1967 



72 



JUL 
• KB 



72 



OA IMC 



c-»so 



5V 
6 



6 



MR* TRM6 



»5 



«5 



15 



Tjui COB mmr 



XTJliC 
BCJ»7 



3« 

16 
17 



52 
0 
»7 



52 
0 

»7 



PLCIXU 



'5 



«5 



»5 



r-105 



72 



36 
36 



36 
36 



B-131 



21 



21 



TA nu 



r.to5 



KC.I35 



9* 

'3 
15 
10 



9* 

15 
10 



5W 
13 
15 
10 



uoom 



O.TtfiO 



SECR^ 

/ 



K.121 

iir.ioi 

k:-i35 

B-52 

KC.135 (te4t0 IcUf) 

ICoUlO 



2W 
16 

25 
2 



16 

36 
6 

16 
2)> 
16 

25 
15 
5 



18 
36 
6 

16 
21| 
16 

25 
15 
5 
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att«Ks an. t.itic.. support ^jisiis? ^^.sr.^ r^niiri; n'^^x^r'"'''' 

power BooBt. The rudder la eqSlppid with . SSMJftlS J^t!-. '^loJlw'!?* f* ''P"«'^"«l 
v*ntlonai. Oxyg.n fo^ flv. SoJ;; iriJfpnJP' P^"*' •"«^«» •l.y.tor. „. eon- 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



C«inn? (S) 30,909 F«.t Tla. on Sta. 

(150 al.J 6 hr.i/ 
Nu. on CVA/HCW 



1/ 5000* 



Flrit flifht 

Strrle* Um , 



Juna 1956 

.Stptaabar 1956 



Imraittorr 



n 6? 

90 



FY 66 

53 



FY 69 

30 



FY 70 
15 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



LOADIHC^ 

Mpvy 

Mile 

Cob bat 
Hax, T.O. 

(Flaid) 

(Cat) 
Haz. Land. 

(Flald) 

<Arr»st) 



m 

12»072 
13,328 
15,595 

25,000 
25,800 

21,000 
18,000 



7.0 
7.0 

**.2 

3.2 
6.1 



io. 

TANKS 
1 



TOT*L 

GALLOM 

3iio 

150,300 
or *tO0 

150,300 
or <i00 



Fu.iaiai* 

Ctr. I>rop 

Vial* Drop 



OIL 

Capacity (Gal.). 

Crada 

5p«e Appileabla. 



ELECTRONICS 



36 

1065 

.KIL-I .22851 



Wine 

ff" "too 8<i. Ft. 

Spaa 50* -0" 

MAC fl'-U- 

H«lfht 

TrMd...... 13' -U- 

Prop. Crd. Cl«aranet....o*-6" 



ORDNANCE 



luflio'ALTiMEfER:::::::::;;;:;;:: • • 

rJ^'nS"^" "EC AB/ARH.U 

It ACr, ,,,,,,,,,,,, , JUI/lM-Ji 

l^^ «/«»-6)....;::::::::waiw.^ 

AH/APS-190 

AII/APX-6, AK/APA.a9 

AER0-18A 

MONITOR AND COHTROL . ' T 3U0 

sPHAr TANK CONTROL !.".*.'! "I! !!irao-iA 

^ "AN/APII.27A/' 

/ALE-29Jy' 
AN/APR-30WE/ 
AM/ALQ.8lb/ 



GU1T5 

»♦ 20 n, M-3 Wittfi 

MX 20 HOD U Gun Slcht 



RACKS 

A«ro 3A BoBb 
Ej«etor 
HK 51 Boab 
Rack 

vlth Aaro 
lA Adaptart 

Aare mO-2 



EXTERHAL LOAD 



Fuaaiast 3600 
C.L. 



Xnbd 
Wln« 

Outbd. Wlni 
Stni. 2,3> 
6,7,9,10.11 
Outbd. Wine 
Stna. 1,5,6 



3000 lb 



500 Ib/Stn 



250 Ib/Stn 



4/122 aircraft 
i/ '♦0 aircraft only 



EA-16a 
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TABLE h 
MISSION AND DESCRIPTIOnT 

Lirpiwi. dcslcntd for dlv., fi"« •^^?"fKSi^efSJAiS S • t«nfc^^ • rtc-Wtr. It c« 
Ic»p«t)le of Bullpup BiiBlIe »tt»cki and in-riifni rBiu»*n« 
loperate froa CVS «nd CVil iyp« carriers. 

sspeci-r»tto ,vin«. Landlnc fc«r, " j,!-%o trim throughout th- normal fi: 



Hanuai controJ 

lraiwa."Thi'iii«ron, ei.v.tr- — ' " 

lis provldail tor cmerteneies. 

Tht. alrpiaa. do„ not h«. folding wla«.. The '[^ s«tton of th. fuseiag. l5 r.adUy r- 
|»uvabl. W^Su quxcK enrlne cftwf Prc«urr fualUie 15 provided. 



Ivmax 5.L. 563 kts. Ferry rant t 1580 M .J. 
CHUhk tS) I Uo,200 ft. TUe on Sta. (150 
I i.5 hr.*' 

Ino. per CVA/MCU 2W/30 



L/ 5000* 12 KK 81 



LOADIHCS 
tapty 
I basic 

IFllKht Des 
:oBtat 

IHak. T.O. 

|m«k. Land. 
(Arrest) 
(fclrfield) 



WEIGHTS 



WEIGHT 

10,032 
12»50»» 
15,359 
22,500 



13,000 
16,000 



AVAILABILITY/DEVELOPMENT 



Service Uie ^^'^ 



Inventory 



FY 67 
2bl 



FY 6t( 

183 



FUEL AND OIL 



NO. 

TAMKS C*L. 
1 237 



winit 
Fusel aica 



OIL 

■^.2 cal. Bountcd on enfine 
i.O «ai. after ASC-U8 IncorP 
Oil Spee MIL-i»-7oao 



DIMENSIONS 



Span ^7.5 ft. 

Height 15.0 ft. 

Has. Tread 

Turn. Rad, (Hose) . . . . .^'^.5 ft. 
UinK Area 260 iq. ft. 



ordnance: 



|an/A5Q-17I El#etroiiic Control Central providlnt 
.he fol lowing! 

tpr I AN/APX-^B 
qip AH/APA.69 
UHF ADF AN/ARA-25 ^ 
Self Contained Navlgatton AH/ASH-19A (Deed 
Reckoning CoaputerJ «/AWl-21 

iTtSs^*"* 

I-*™ T-2U9 

::::::::::::::::: 

SHOEHOHN Alfa APalzTa/ 

AN/APR-ioUl/ 
A11/ALE.29V 



Store Station 
MO. UiCKtlOV 
Fuaeiage 
2 Itibd. Wing 



LOADIHG 
Tol57? lbs. 
To 22WO lbs. 



Cum - 2 HK-12 20m 
LaScher. - UU-3A/A, UU-IO/A 

Boaba - HK-fll, 82, 8W, 81 Snakaye, 

82 Snik.ye, HK 79/77-1, Flreboab 
BuUpup A(.12B), 8(-12C} 
Shrike 
Roekere II 
ueilcye 
Sftdeye 
CBU 

Hk >» Gun Pod 



^ will be in onJy 20 aircraft 
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MISSION AND DESCRIPTION 



Th« A-WC airplane Is a llctitwalsht, hlKn-parforaanea, carrier -baaed. 4et-pow«r*d attack 
nlrpjane capabla of dive, gild« and loft bosbln^, in-fllfht refuallliK (tanker or rtctlvcrJ. 
carrlnc tn alr-to-surface missile and flrtnc conTentlonai tuns tnd rockets. It can operate 
rroa CVS and CVA type carriers. Lloiied alloweattier navigational aids are provided. 

The arrangesant is conventional with ail aetal seal^onoeoque structure and threespar lov 
aspect-ratio wlnj;. Landing gear, flaps and speed-brakes are nrdraulleaily operated. An 
•lectrtceiijr operated, fully edjustsDlc ateblllzer Is used to tris througnout the nonMl 
filch t range. The aileron, elevator, and mdder lysteas are hrdraulle-pover operated. 
Manual control is provided for efflergeneles. An autosatle flight eentrel systea is provided 
far piJot relief. 

The saell site of the airplane precludes the need for foldiitc wings. The aft fuselage is 
re«dlly resovable to pervit quick engine change. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vnax S.L. 561 kts. Perry range I960 N.H. 
C<>iUng (S) 39,500 ft. Tlae on Sta. (190 
■I.) 1.5 hr.4/ 
No. per CVA/HCV 2V30 



5000* (12) MK 81 



First Plight Auguat 1958 

Plrat fleet Delivery February 19M 



Inventory 



FY 67 

331 



n 68 

277 



FY 69 
293 



FY 70 
252 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



LQADIHCS 

IZptT 

Basic 

Flight Oes. 

Combat 

Has. X.O. 

Kax. Land. . 
(Arreat) 
(Airfield) 



9728 

9933 

I2,50»* 

15,528 

22,500 

1»*»500 
16,000 



7.0 
5.7 
3.9 

6.0 
5.5 



CAl^ LOCAIIOH 
1 570 Wing 

1 2M) Fttatlage 
In-flight fueling provided. 

OIL 

>.2 Cel. BOUBtad on eiifiM 
v.o gal. after AfiC-Il6 ineorp. 
Oil Spec IUUL-78W 



Span 27.5 ft 

Uogth 39. H ft 

Height 15.0 ft 

Max. Tread. 7.6 ft 

Turn. Had. (Nose) 20.5 ft 

Hini Area 260 aq. ft 



ELECTRONICS 

AN/ASQ-17S Electronic Control Central provid- 
Ini! the follovingi 

UUF Com AH/ ARC -27 

IFF AN/APX-6fi 

SIF AII/APA-89 

UHF ADF AH/AIU.25 

Self Contained Navigation (Dead 

R«clcaaing CoaputerJ AB/ASH 19A 

TACAH AN/ARII.21 

\Xf& AJ 8-3 

Store Ar«lngI...".l!'.I*I I-2>*9 

Bullpup (Systeat ASK.1I.7A 

Radar APC-53A 

Data Link ARW.73 or Aaw.67 . 

Shoehorn ALFA PLQ-Sl^^ 

APR-27*{ 
ALt-29*^ 

APR.30MA^ 

Auto PUet ASII.$>»W 



1/ 60< of aircraft 



ORDNANCE 

store Stations 
1 Fuselage 



liege 

Inbd. Wing 



LOADIHG 

To 3575 Ibi. 

To 22'*0 lbs. 



Guns - 2 MK-12 20bp 

Launchers - LAU-3A/A, LAU-IO/A 

Boabe - MX 81, 82, S^. 6U, 61 Snakeye, 

82 Snakeye, MK 79/77-1 Fireboab 
Bullpup A(.12B}, 8(-12C) 
Shrike 
Roekeye IX 
Walleye 
Sadeye 
CBO 

KK h Gun Pod 



EA«16c 
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TABLr- D 



MISSION AND DESCRIPTION 



Th» AOfg Is K ilehtwalcht, htf.h pvrformane*, carrler-bKtsd, Jet pow«r>d attiteR airplan* 
rapnbtf of dlvn, and loft txnbtnK in-fltcht fuailnc (t«nit*r or rec*iv*r), c«rr)rln( an 

4lr-t.o-aurrace ■issila, and flrini; eonv«ntianal guni and rockats. It can op«rat« from CVS 
and CVA typ« I earrters . Llaitad ali-w«atli«r navigational aid* ara provided. The A«i»E la an 
^•■*C wiih a J 52 eticina and two addltlonaJ vlnit vaapon stations. 

Th" nrranrmnvnt Is convantlonai with ail-aatai sml-aonneoqu* ttruetur* and thraa-apar low 
N.';|>«>':t.>r«tlu| wiRf . taiyitnc R«ar, flaps aitd sp«*d brakes ara hydraui leally operatad. An alnr 
irlcniiy o(MTRT.ed, fulJ y. adjuatablt stablllzar Is usad to tria throuKhout tttp noraai fllfht 
rfinr<». Tha «lj«rren, alavator, and ruddar aystaau ara hydraulic -power opwratod. Hanual con- 
tml f.rnvidttd for «w«>rfc«nelaa. An autoaatlc fllcht eontraJ systm Is provldad for piiot 



The snaiil size of the alrplari'* precludad thv n*«Kl for foJdlnc wliics. The aft fuseJac^ Is 
rwadiiy r»;itovari>a to oemlt quick analne ehang*. ^ 



jOPERATlNG DATA 


AVAILABILITY/DEVELOPMENT 


Vmax S.L. - 
CaUlnj! (S) 
No. on CVA/» 
Ferry ranf e 
TiiB* on Sta 

1/ 5noc»» 12 


57>t kts. 

- Uo,WX) ft. 
ICW . 2l»/30 

- 1856 W.M. . 
1150 Ml.) - J. 75 hr.*^ 

NK 81 


Inrantory FY 67 68 FY 69 FY 70 

276 228 197 177 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 

Span 27.5 ft. 

Un<tb Wl.3 ft. 

Helcht 15.0 ft. 

Max. Traad 7.ti ft. 

Turn. Rad 20.5 ft. 

Wine Area 260 sq. ft. 



LBS 
962H 



Empty (t) 

IJasic I 10,391 

Fllphi D«sl|tn 12, JO** 

CoBbat 16.135 

Max. T-0. 2>*,50O 
Max. Land. 

(Arrest J i lit,500 

(Airfield) 16,000 



7.0 

3.6 

6.0 
5.5 



NO. 

IjOCATIQM 

1 3M> Pusaiaca 

Xn-fli|bt fueling provided. 

OIL 



5.0 Gal. snuntod on enflaa 
Oil Spaa NlL>L->7808 $/ Without refueling probe 



ELECTRONICS 



ORDNANCE 



F.lnctronles Central AN/A6Q.17B Conslatlng of: 

imp Coamnleatlens AN/ABC-27 

IFr.AN/APX-6 
SIP.AN/APM.49 
Ali/AIU.25 

Etrct. AJtlsater .....AH/APN-IWKV) 

NsvlcKtlon Set AJI/APN-153(V) 

TACA« I AJI/AllN.52 

NAV. CoBpular AK/ASM-Ul 

UHF Direction finder AM/ARA-25 

Radar ' AW/APG-53A 

r>/K Uuldaiiea AM/ARW.73 

LABS AII/AJB.3A 

Aiito. Pilot AII/ASN.5W(V) . 

SHOEMOfUi ALFA AN/ALq-5I^ 

AM/APR-27*^ 
AH/APR.23^ 
A1I/ALE-89V 
AII/APII.3OUA/ 



Store Stations 

IQCATIOH 

1 Fuselage 

2 Inbd. wing 



WITX 



lbs. 
221*0 lbs. 



i/ btt% of 



Guns - 2 HK.12 20b* 

BoBba . HX 81, 82, 83. 8U, 81 SHAXEYE, 

62 SMAxrtC, MX 79/77>l Flreboaba, 
MX-9W Chealcal Soab 

Uunches - LAU.), LAU.32i UU-IO 

CBU • 1 23 

Bullpup*- 1(-12B}, B(12C} 

Shrike 

Roekeye II 

Walleye 

Sadayv 

HK W Gun Pod 



aircraft 



1/ 

SECRET 
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MISSION AND DESCRIPTION 

Thf} A-6A is n mi><iltim st7.#, «J 1 whither low siLltude tvo-plAce aliack alrertri capioit nf 
■ilrh !«iih!tonic prrt'Tmnnc: and broad mission vnrsatlilty incIudlflK tankar capability. 

Ai I tent, cross wei^nt-s It can operate Trom short unprepared fields. In close support nf 
rmnn't iroops* wtilie at higher i^ross weicnts. It can operate frnn Cll-I catapults on JonK 
-^nro spfclal wcapuits strikes against heavily defended fixed tarc^ts. 

An tnteKrated a tt.ack-navl cation :<tui 'wntral digital coaputer sjrsten Is provided to find, 
T^f^K and destroy smaii moving tariets .md large fixed targets In ail weather eondltlons. 
. :1 dispjays provide contact anaio(ije« terrain clearance, attack and horlznntal situation 
'.iifTm%Moii in inteiirated fons. Five store stations are provided. Inboard of th^ wlnr f-iid 
.'■•'n'.. 

irreversible hydraulic* flleht controls are provided. Lponi;ltudlnal control Is •ffeeted 
t.v mt all Bovablf stablilzffr. Laternl control is prorlded by fJaperona wtitlc a ''v>nventl'jn«l 
riirliltir Is us#d for direction rnntroj . 



OPERATING DATA 

VRmx 5&J kti. 

(^'•niiir ic) wi,ooo rt. 

II". por CV A/HAW 12/30 

F^r ry rmire 

Tlnr un 3La. Hi.) 

U SNV.CY£ 3 hr. 30 Bin. 

IH SNAKbYE... 2 hr. ^5 Bin. 

)o SNAKEYE 1 hr. 50 Sin. 



AVAILABILITY/DEVELOPMENT 



First Flight April 196r- 

S*rvlet Uee Sta«r 1963 



InvMitorr 



n 67 

12C) 



FY 68 

Ifi? 



n 69 



FY 70 
220 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



I-UADINOS 

Hnstc 

0»» 1 Kit 

H.ijt. T.O. 

(Fl^-id) 

(';at) 
Hex. Land. 

(FJcldJ 

( Arrost ) 



36,526 
W»,791 

60, Woo 
5fl,6<iO 

33,5f>0 

33,5f'0 



6.5/5.fl*'' 



<0. 

tMlS UAL. LBS. LOCATIQH 
i li2b 9016 FuieiBKe 
5 1018 6923 win»s 
5 1W77 10,0>*5 Drop Tank* 
(300 Ml.) 



OIL 

Capacity (Cal.). 
Spec. CAppl.J.., 



.5 per Engine 

.HlL.L-23699 



Wing 

Ath V28.9 sq. ft. 

Span ^3 ft. 0 In. 

MAC 130.8 In, 

Swaepoack 
(lA chord). ..i?'^ 

Length 5W ft. 9 In. 

Height 16 ft. 2.0WO In 

Tretd II ft. 0.3 In. 



a-'. TU' briik#a ext.^iifl^d 



ELECTRONICS 



ATTACK.NAVlCATION.ItlSrmmQlTS 

HA«1 Cnapasii Sy»teii 

Air Uata Cnmputer CP729/A 

LMrltai CnmpiitAr (Utane)., Ali/'ASq.6) 

^ctirTh Kadar AK/APQ.92 

Trn''ti hHdar AN/Ai'C}-n2 

l> pplnr Medar AW/APN-153 

lM'«r».lu» I lntfora AN/ASK-31 

H*»iJar AI t iiBoifr AN/ATN-lWi 

Kii I ) |Mi(> Tmnitat i.t.er AN/AiW-73 

liii ciTaiAi Ulfpjny Subsystea 

AKCU AN/ASW-16 

aJMHilHJCATlUHS 

KacKaxo AII/ASQ.57 

(IMF AUF AH/ARA.90 

imF Rec. TransBltt.pr A1I/AI«:.52 

IIIIF SlAiid-by Hec AH/ARR-i»0 

IFF AN/APX-6B 

IKF Citder AN/AI'A-(J91S1F) 

TAc:AM AN/ARN.21A 

ICS AN/AIC-IU 

0.1 t.n Link AH/AW-67 

COUNT hJ4 HKAStlHGS 

IMfM AW/AliJ-l*] 

|.I.::J AN/ALQ-5] 

Chaff Difpens^r AN/AJ.E-I8 

yHriiltit: deceiver AH/AlJi>15 

tiNritliic Itpceiv^r AJI/AI'R>27 



ORDNANCE 



Haxlaua Qoab Capacity: IB-fyw) lb;?- 
BoBbst HK 91. HK R2, HK B^, HK ni». Fire 

<r60 lb 



Boabs, HK 7^ H»d-1. HK 77 Hod 1 
Fragventatlon, MK dj Snakey* i , HK R2 
Snakaye, HK 9<* Chealcai 
Speelsl Wwapons: HK 26 Ex Hod-i, HK ?7, 

HK t»3, MK-lOU 
Rocket raekiget LAU>32A/A, UU.3A/A, 

LAU-IOA/A 
Hlnett HK 36, HK 5n, HK 52 
Klasliest ACH.i2U, k'M-i2C (Bullpur MP), 
Ar.H-U';A (Shrlkp), AJM.90 (Sldewtndwr J 

In addition the fuilowlni; n^y ttr cnrrJed: 
HER/TUl Racks, CBU.2A/A Alrcrafi DlDpenser 
A Boabiets, A/A.37B-I Hnltlpir Fvinti Rack, 
Aer<-> Launcher, A/A-3yB-3 IracLlrt- 

Multiple boali Ruck with HK ](t6 Hod-) jr 
HK 76 Mod-; tractlvf boabs, Hf. 6 Hoi1.«> 
Flare, HK V* Hnd-2A Flart 



5EC&^ 
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TABLE 8 

MISSION AND DESCRIPTIC7N 



The F-UB 13 « iwo-p'«c«, twin»Jet, |ener«i purpose flchter whole priasry mission is the 
dostnietion of enear aircraft. The cepsblllty to carry and deliver cinrentionaJ and special 
wanfiQns enaDJes the aircraft to perform intermediate and lone rani^e attack mlsstens. Basle 
arnanent Is' four alr-to-alr missiles carried scml-sulBerfed under the fuaeJar«> plus up to 
four win? pyloh mounted alr-to-alr missiles. A combination of conrenttonai bombs, nuclear 
at>3, roetiet pBckages and fuel tanks can be carried en five stations b«in«ath the vim and 
fusiiUi:*. |Thr«»e external tanks plus • retractable probe for lnfll(ht refuellnjt prorJ<l*s for 
extended rmr^ missions. ^ 

Special features of the P-UB are the swept wln« and tail, automatically controlled com> 
presslon-ramp atr lnl*ts, leading and trallln«-edfe hlgh-ilft flaps with boundary layer 
control. Llateral control is achieved by ■amns of spolltri in eonbiRStion vlth ailerins. An 
eil-movable stabilizer preirldet lonfltudinal control. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vmex 1 2.23 IMH 

Celling 56,850 ft. 

No. on CVA/NCH 2W/30 2>*/3> 

Perry nuuta 1803 N.H . 

Time on Stm U50 ml.>..« 1.33 hrs,*^ 



First Pllcht Hay 1956 

Serrlea Use June 1961 



1/ u sp II lA SM/i Tank 



Innntory 



FTffi? 



68 
307 



69 
269 



70 
27'* 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



LUAUlMG 

Spty 

Healc 

Ue41(n 

Combat 

Max. T.O. 

(Field) 

(Cet) 
Hex. Land 
(Field) 
(Arrest) 



LBS 

27ff97 

28265 

37500 

38507 

5^800 
5W80O 



L.F. 



8.5/6 
8.3/6 



3 



38000 
38000 
a/ Supersonic 



NO. 

TAWKS GAL LOCAIIOll 

6 1356 Puseiace, Bladder 
2 630 Wings t inMcrmi 

1 600 fua«lag*« fixt. Drop 

2 7<*0 Wing, Est, Drop 

QIL 

Zntacrai wlt& EagXat f .15 Cal 
.(tank Capmeity par £nclM) 
Spaa Ifimmttea . . . .HIUL-TSOBO 



Wine 

Area 530 Sq. Ft. 

Span 38.^ Ft. 

H.A.C 16. Ft,^ 

Sweepbank {2':T> Chord) .. .^5* 

Ineidenee 1^ . 

Dihedral - Inner.O^ • 
0uteT-Tanel...l2° 

Length 58.2 Ft. 

Height 16.3 Ft. 

Wheelbaaa 2^.3 Ft. 

Tread lS.2 



Ft. 



ELECTRONICS 



ORDNANCE 



cADc A/Aaw; 

CHI .1 Alf/ASq-19 

AFCS , AN/ASA. 32 

Hav Computer AN/ ASH. 39 

AI tlnetef AII/APII.lWl 

Fire Cont Sys ANC8 ADlO-l* 

IncJudca Hadar AN/APQ-72 

Radar Set Croup ; AN/APA-157 

IR Oetectlnc Croup AN/AAAJU 

All .Altitude Bombing Sys AH/AJB.3A 

Space- Provisions for lBStaXlatlan.AH/A8lf-2I( } 
of Uatel Link* 

Wernlnt Set APR-30() 

Wernlni; Set ..........APit-27(} 

Chaff Dispenser .AtX.29() 

ECM Sat.'. .....41^*51 or AbQ-lOOO 

ECH AIA.9IO 

'Otta Link installed in 12 alrplanms. 

*• iff; interrogator APX-76() 

IFF, (Interim Intarrogator) CAXNTXME 

rresentiy instmllad in 12 A/C VP213 
Deployed 

••• Presently inatallad in 2** A/C VF 92/93 
dfipioyed 



Four Sparrow III Ktaailos 


on ^seiage 

In'bd. Out* 




Fus 




CL 


Wing 


Wing 


Air-to.Alr Hitsllo* 








Sparrow III 




2 




Sidewinder 




i» 




Special Weapons 








HK.28 (EX) 


1 








I 






HK-57 


1 






Conventional Bombs 








HK.ai 


6 


6 


12 


HK-82 


6 


6 


12 


HK.83 


3 




U 


Rocket Packages 








Aero 7D(19 2.75" 








Rockets per Pkf.) 

LAU LOA 5.00" 


3 


6 


6 








Zuni Rockets 








per Package) 


3 


6 


6 


Practice Dispenser 








Aero 8A 


J 






Gun Pod NKJk 


1 
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MISSION AND DESCRIPTION 



T>t«> F'dV. (FUU-^'NE) is a •LnKi«o«cat, earrinr Daiad J«t flKhler desxisned lu aaintatn air 
u|i<>r Inrl ty durliiR tusk force strikes and as an attack Tighter capable or deilverinc conven- 
ir<nni stores of vwrlous types and sizes. The airplane Is a deveiopB»ini of th« F-8D (F8U-2N) 
«'lt.h Inrrrased Krmaiipnt capablJltles and iBproved ability to detect snd <l*strr>y tsrKets at 
nUht and under a^j weather conditions. Th- prinary Inpreveamts distlnpuishtni the F-HC- ar«< 
(I) AI>Q.9i* radar frr improved deteetlon and attack capability and i2i provisions for Bountinij 
itnr^s or various typ^s and sizes on vlnf pylons. Tha basic Is the saa* as the F.80 

external J y except for the jariar nose con* required te> aceoBaodate the laproved radar and 
nqitlpwn*. fairlni; on thr wine top eenterltne In trte dorsai arra. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vaax 1.8 lHH/775 KIAS 

CfllUnf 5J,350 feel 

M... on CVA/ACW 2W/3n 

Forry ranee 1350 N.H. 

TlBO nn Sta (15''> ml) I.IW tirs.*^ 



a,' OunsA 5W 



Inventory A/ 
P8E/J 



FY67 
108 



68 69 70 
37/6 Q/7** 0/56 



1/ Plpellng not Incl. 
RdD projec */C Inci. 
Balled A/C q21 tnci. 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



t-Jtpiy 
Uasic 
Uealgn 

Cuabat (Cuna Inci) 

k 3/W 

7 2 TtT- g* Bobi 

Zunll.8 KK-61 Bnbs 
MAX T.O. Field/Ships 
MAX I.nnd, Fl^jd 
HAX Und, Ship 



LBS 

177836 
26/XX> 



6.H 



7i,m 

30,7V"2 
29,232 



51** 3 Fuaalaie, bladder 
aain systaa 
5 Fusel afOf bladder 
transfer systea 

589 1 uin« intearal, 

transfer syatea 

'Fuel cap us'bl 13^8Gai/9, 1661b 

Fuel Spec NII^P.562M: 

Fuel Grade.. JP-5 _ 

Oil cap tot B.5Cal us*bl 3.0G1 

Oil Spec MTL-L*7908C 



Win* 

Area 375 sq. ft. 

Span 35* 6" 

M.A.C litLO" 

Sveepback i Chord.. >*20 

Length 55*11. 6" 

Height 15' 9.1" 

Tread 9* (t" 



ELECTRONICS 



IHTOU'LU LLLLTUUNIU CLNTHU. 

,..AM/ASQ-17H 
(contains functions of AN/AAC.27A, 
AM/AfX-dB and AN.ARA.25) 

CUnER RltOUP AN/APA^9 

HAnm SET (TACAH) AN/ARN.52 

HADAH ALTIMFTEB AW/APH-32 

r.YRl) STABILIZED MACNETICALl.Y SLAVED 

C0HPA3S MA-1 

AiMAMKNT CONTROL SYSTEM Ati/AWG^ 

(Includes AN/ArQ.9>*, Radar Set and RX-lb, 
Aircraft Flrp i;ontroj SyateaJ 

AtrrOPlLOT CV/AES.6 

l.R. 5YCTEH AH/AA.*!-!? 

Pliaf; CCNTHOI AN/AWW-1 

SPKCIAI. WAKNlNr. RKCEtVER AN/APR.27 

UKCN AN/AI4-51 

CHAFF UlSPRMSER AN/A1£.29 

uaminK ;>«t ah/apr.3QW() 



ORDNANCE 



Not 



500 
2 or 



W or 8 

B 
8 
2 
2 



MK-12 

20-IW Aaaunltlon Rounds 



Sidewinder Alr-To-Alr 
Missiles Carried 
Externally on Pylons 

Zunl Air-To-Cround 
Missiles Carried 
Externally on Pylons 

MK 61 BoBbs Carried 
Externally on i'ylons 

MK 8;' Boabs Carried 
External; y on Pylons 

MK 83 Boabs Carrin'l 
Externally on I'ylons 

MR B"* Bonbs Carried 
Extornaily on Pylons 



Fuseisf c 
Fmnt Uectlun 

I 

Each side of 
Fuseiaari 

Kneh side of 
rtiseJace 

Wing Pylon? 

Wing Pylons 

win* Pylons 

wing Pylons 



SECRET 
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L 1- _ 



I- t. 



A 

SECHET 



TABLE 1C 



MISSION AND DESCRIPTION 



ThP RA-JB .irplane I, . Ions ran*., hljh P«'-for««;c. P*«WK:Si'«!"?5;"i;?K;/ 

ft photo tcehnlelan-cufiner. ... M«hanltaa. slnKl*- 

Tho tricycle iindlnt «•«■. •rrMtlne ?5 JuddJr eSJitor i^^ 

i;;Iiiri; p!:::tJ3:*'?;e'JltO "ItSlatlon !cco-od.t„ t«l« totU... Th. cockpit «- 
...^r. comp.r«ent .r» pr*8iurlz«d to 7.5 JJ^J'^S.;, iomarWiwit with tw.lv. CMwra 

thotocripnic proTlslona consist of the P»^«»"""*".*'"™"_2^r; controls and flla stowasc 
station!. I The co«pari«eni aiao houses ca— r> control*, e— »r« door controls ana 



Vmax S.L. 555 Kts. 

Celllnc (S) 38,900 feet 

Mo. on CVA/HCW 

Perry ranc* 

TlBe on Sta. 1150 al.) . . . .'♦.5 hr.*' 



a/^OOO' retain tank 



OPERATING DATA 



WEIGHTS 



.0 API HO 



uapty 
llaslc 
DcslKn 
Coabat 
Haa T.C. 
Hax T P. 
Haa Land(land) 
Has L-utd (Car) 



(land) 
(Cat) 



>»1,617 
55,9*»2 
6) ,606 
76,000 
73,000 
56,000 
50,000 



3.'^ 
3.09 

2.60 



AV5MLABILITY/DEVEL0PMENT 



ContrMtt 



NOa(«) 55-205. 5 Airplanes 
Flrit FiUht: July 1958 
Centraeti BOals) 57-181. 25 Airplanes 

OellToryi Aufuat 1959 



Xnvontory 



FT 67 
19 



FY 66 
18 



n 69 

16 



rr 70 



FUEL AND OIL 



Loeetlan 



5 



3Tr» 

Fuel Orada , . . " 

Fuel Spec MlL-F-562«» 

%/ Seir-aealinc 

W«-^Tantea ^SiUgn 

Oil Spae...HII.-U7808 with enc 



DIMENSIONS 



wine 

Aria 79 >q. ft 

Span 7.25 ft. 

HAC 1V0.J»« m 

Sweepbask 3*° 

Lencth A>7 ft. 

Hallbt 22.8 ft. 

Traad lO.W ft. 



ELECTRONICS 



tlHF HoBlnc 

VHF Trans -Receiver. 
IFF Tranaponder* . 



Radio AUlaater. 
TACAIt. j . . . . 
HF Receiver. . . 
Radio Coapaas. . 
Search Radar. . 

NAV. , I . . . , 
VOR. . L . . . , 
VHF. 

Tape Recorder. 
UECH. 



IR Sensori bein« ln:.tallad 

KA-Uu* 
KA.>*b« 
KA.U7A 
KA.<;3A 



.AH/ARR-M) 
.iUI/ARC.27A 
.AN/tfX^B d 

AFA^9 
.AN/APN-22 
.AN/ ARM .21 
.AR/ARC-38 
.AN/ARM^ 
.AM/AJB-IB 
.AH/ ASK .6 
.AH/ARM-IWE 
.AN/ARCl 
.IC.F.E.) 
, AM/*LQ«W1 
AM/ALQ-5I 
A1I/AU.55 
AII/APR-27 
AM/ALE-29 
AII/ARW.30W 



ORDNANCE 



SEORET 
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D 



I 




TABLE 1 1 



MISSION AND DESCRIPTION 



Tn** hF-UB is a twrj-piBce, twin-jet, carrier basM taecicaj reeonnaissinee aircrnrt. The 
primary mission this «ircr»ift Is aJ J -ti»«*tfter , hlfh-low, day-nliht seJectlvc reconnals- 
z:tnr» «i!>»ratlons for both prthrief«d anrl post-strike Blsiion. For nxtandM rtnfc «iasion«, 
htnn rwnr.trJln* md <»xlortiai wlnjs tanks can t>a carried. The alrpJan* can be refueJM in 

L'litleaj snnsors, Inriudlni; franlnr and panoraalc cameras t are ioeatqd in thr» raavra 
•"laMoii^ in the nose of ih* aircraft. Eieetrsntc sensprs inciude torvard iooklnc radar, 
:;lrt»' i'loklnit rndar. and an Infar^'l, r^:;!>nnaissancc sec. AsiDclatod re??nnais5%r.';e -%ite:':- 
tier, incjtid* In^flirht procosslnr of rilit. photoflash ejection for nifht PhvtDrraphv, e;.ec- 
•uton of th»» Jow ajt.it'id" film cassette, a ;<noiofr«pl)lc controi set and HF cniBaunlsatlors s»l 
r<^r nxtcnd^d cr^fluiunications ranre. 

Th« BKJ»H features hlrh-iifl flaps uiin boundary layer control and autoaatlcaJ jy controi 
J»<1 <*onpr«.islon-ranp air tniets. EJectronlc xear ineiudaa the CNI Installation^ the Central 
Air beta Compute r, the Wavlaatlonal Cooputer, the Af CS and the Electronic Altlaeter. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vwax 1J96 KN 

c-iii'ir to 55,500 ft. 

N'.. nil CV*/MCW 0/4 

^>rry ran|t» 171*0 N.H. 



Latter OontrMt..SeptcBber J96^ 

Hoek UP July 1963 

Pirat Flifht SelitduJed for Pebnury J969 



Inventory 



FY 67 

32 



FY 6B 
30 



n 69 

2". * 



r/ 7'. 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



Bnsle 
l/xslrri 

Kajt. T.O. 

(Fl^ld) 

(Cat) 
Naz. Land. 

(Field) 
( Arroit) 



a/ Snpersonte 



LBS 

2H»0O2 
29,217 

37,99^ 
5»«,800 

38,000 



L.F. 



8.5/6.5*' 



NO. 

TANKS CALj 

2 630 
J 600 
2 7**0 



PCATIOH 

Fuselage, Bladder 
Winfa, Intecral 
FusalM*tfi>tt. fOrop 
Wine (Szt., Drop 



OIL 



Intaffrai w/Enclnaa. . 5.15 Gal, 
(Useable tank eapacity par 
emcine) 

Spec H1L-L.78080 Itr ead 



iTtnc 

Area 530 sq ft 

Span 38. t* n 

MAC J6.0W ft 

Sweepback 25^ Chord).. W^" 

Incldpn«rc 

Olbedraltln. PaneiJ...n" 
(Out. Panel).. 12° 

Lencth 62.9 Ct. 

Helfht 16.3 f>- 

Whaolbaae k'l.L ft 

p *•■••**•»•• .lo. 3 ^t 



ELECTRONICS 



ORDNANCE 



ONI act AN/ASQ-66 

CtJBBuni cat tons AN/ARC.105 

Sound Hi'fforder 

CAJ3C 3:-*t7106V 

Navlrattonal Coaputcr AN/A5N^6 

AFCS AN/ASA-S2D 

IH iMiccttns Set AM/AAS-jS. 

Uackiif' At.tltud* Ref. Set 53-87555*^ 

Incrtlal Navlcetlon Set A)i/ASN-56 

Hadar Mapplnf 5«t AN/ATQ-IO; 

It^rtar Set AN/ArQ-99 

Kirctronle Altleeter Set AK/Al'N.159 

AuKlilery Data Annotation . 

Ctr. (HCO) 32-97b09*'^ 

UavM iir>rardtnit Caaera S«t KS-7WA 

Ai -craft CaMre Hdunt Snt U>*'^HA 

Atrrraft C«a»ra i'araawter 

Conrrui LA-3}1A 

I'hotnfiash Caaert Control 

Detector U-2B5A 

Hadar and Hoaine *»trnlnt ATR-JO 

Chaff Dispenser ALL- 29 

EC»» fnds ALQ-81, AUS-88 

nearon APN.15W 

Wamintr Receiver ArR-27 



s/ SCD No.; "AH" No. not yet assiitned 



CAMERAS 
KA-55 
KA-56 
KA.7L 



SEGgfET 



EA-16i 
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/ 



TABLE 12 



I MISSION ANO DESCRIPTION - ^ 

•nd • low unit horizontal tall. 



OP 


ERATING DATA 


AVAILABILITY/DEVELOPMENT 


|Vb«X 

ICatilnK CO 
\Ho. on CVAJki/2 

la/ Heplftcwl by 
1 


7/MW •♦/O *^ 
90 R.H. 

HF^B In FT 6S 


invmcorr " «7 "68 " 69 FY 70 

$6 •»0 25 17 



WEIGHTS 



FU EL AND OIL 

3 H«in Futcisc* 
5 Aft PttMlsf* 

Grad* J 



DIMENSIONS 



LOADINGS 
Empty 
B«»Le 
Dsslcn 
CoBbai 

H*x i.o.iriaia) 

(Cat) 
Max Undl Field) 
(Arraat) 



167795 
l7f56H 
3W,000 

27,|22 
27, M2 
23.500 
20,000 



T2r 



6.W 



575 



Araa 375 "q. ft 

Span 3?' B" 

MAC .... . . .i**! 6 

SwMptoaek i chord. .^2^ 
5w; 6;; 

'.'.".9' B" 



Uactli 
Balfht 
Traad . 



I ELECTRONICS 

[vHF Nivtgation Raealvar .mtm it 

Instillation ^KiK'Sii 

UHF Tranaolttar Ractivar iSyS. « 

lUHF Diractlon Flndar. ..... -"J^tK'n 

I'cZ^VrTT: ::::::: r.S/SJrS; 

Hadar Altlaatar. AII/APW-22 

Navigation Coaputar. 

lOoppiar ftadar HaTlfatlon i2 2%2T» ^ 

TA5 Coaputar; iS^ifS'^c, 

]tCM I AM/AUl-51 

Spaeial Waraln* RacalTar ^2^if2*S 

Chaff Oiipanaar zl^iSiS 

Radar Hoolnf "d WamlOf .... W/WH-Z? 



ORDNANCE 



SECRET 



EA-16j 
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1 : f - • 



5EC5ET 



TABLE 1 3 \ 
MISSION AND DESCRIPTION 



Tnc pTiamrr mission nf ui« HA.5C airpju)* is tactical raeimnalssanec of hestll* artas froa 
spu Jevei or hi«h altitudes by day or nlitht regardless of weatber or eneay defenses. Capa- 
I'iiUlas Include photograpnle nlsslons, attack/ photoiraptite nlsslons, and electronic eaunt«r<- 
neasurc nlsslons. Utarnat* capabilities of the HA-^C Include the destruction of hostlla Ian 
s«A targets fron sea lovel or niRh altitudes by day or nlfiht. 

Th* HA.^c Is an inproved version of the A>5* twln-etittuit earrUr-tasad, two-plaea attack 
(•••iiMtr witn inereaaad radius of action and ■ultl-seaaer rocennaiasanee eapabllitlet. Other 
•■itiires of tnis alrpJano, slallar to the A>5A are: •w«pt*becli vtn« (vlth droopable ieadlnx 
lr(>5 and spoller-slot-def lector lateral controls), all snveable horlxontal and Tertleai 
Wills, irreversible hydraulic power with artificial faei for all controlSf and a linear 
i>>ab hay with rearward weapon ejection to losiire weapon saparatlon at all posalble speeds, 
rr'ivnsw attitudes and altitudes. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vma* 

OiJlnj! <C)... 
tin, an cyA.59. 
F^rrjr rango... 



.im? KN 
.^7,300 

12670 NH 



First Pllfht Prototype #3 June 1962 

Plrit fleet Delivery Date.. October 1963 



Imrantorr 



nr 67 rsf 68 ry 69 fy 70 

6>» 65 96 69 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



LOADINCS 



tjipty 
>iasle 
LXtslfn 
Co«l»at 
Kaa. T.O. 
(Held) 
(Cat J 
lax. Land. 
(Field) 
(Arrest) 



IBS 

37,850 
3tt,570 
'♦9,329 
55t617 



80«C00 Z.OOni 
80,000 -5.27ni 



3-a5n 




Fusel ase 
Arsaaent 



58,000 
50,000 



i.95ni 
3.7nx 



OIL 

Capacity 5.30 (c>ls*) 

Grade ,,C 

Spec, (i^tpl.) IUL.L.76OS 



wini 

Area 753.7 sq. ft. 

Span 53' - 0" 

MAC 16' - 9" 

Swaapback 37.5^ 

Uflfftb 76* - 6" 

Height 19* - 

I»«d ll< - 7.y 



ELECTRONICS 



ORDNANCE 



A/1/A0B.12 inartlal Bosb Nav 
Happing Radar 
TV Systea 
Iriertlal Navlcator 
AnaloK-Olfital Coaputer 

AN/ASQ-56A^I Coaaunieatlons, Mavlcatlen and 
Identification Systea 
Autopilot 

Supporting Systeas 
Air Data Coaputer 
Augaented Fllfht Control Systea 
AN/APN.120(JCN.2) Radar AltlBCtar 
AII/ASN.5>* (AFC) 

AH/ASH.26 Hastar Fllcht Hoferenee Syttea 
ICS - Iniereoaaunlcatlona Syitea 
AC Electrical Power Systea 
DRCH. - Electronic Counteraeaaurea 

AM/ALQ-Vl, AN/ALg.51 

DECK Byataa 

AN/APR.18 Faailve Wamlnc Systea 

AII/APR-27 
Enxlne Inlet Duct Control Systea 

CCM Systea AM/4PD^1 

LR - Pregraaaed for 1968 

fladar (SLR) AN/tfO-? 

Caaeras 

Station I lU-51, 6" 

2 KA.50i, 1 3A"t KA.5IA, 6"; KA^2 

3 PECH 
U-1 )U-51A, 6"; RA.57A, 



ESBUIAL ABMAMfXT 



a|a. 



1000 
2000 



HkJk^B 
Mk-83 



Special Weapon 
Special Weepen 

CP. 
CP. 



TRAIRIRC 



pESCHIPTIOW 
Praetlet teal 
Aero 6A.li7 



b Container 



Carries (16) Hk-76s or Hk-89s or Hk-106s 



W-i KA-57A, 
>*-3 KA.5iA, 



3" PAK 
3" PA«; KA-58A 18" PAH 



SECRET 



EA-16k 
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1 L. 




TABLE 1^ 



The Grunan C-IB Is an aii-w««tti«r earrtar-Mawl AEU/AIC Alrertft equipped to dateet and 
report distant alrborna tarfats and vaeter intareaptors late attack poslClena. It It da- 
sli;n«d T.O carrj a four-aan eravt pilot, eo»plIot and tactical dlraetor, and two radar 
oparators. j 

The &>IB is a propeller -drlren tvin^nclne. hifh-winc Bonoplaiie deslcned for operation 
froB CVA.3I* and luparlor elasa earrlara.- It is aqvlppad for catapult and arrested landing 
operations, and carries a 20-ft. dlaaater tep-«eiintad radem. It contains a apeelallzed 
cumpJcaent of. tleetrenle- equlpaent (Ineludlnf radar relay, £«, and height finding). It is 
equipped tflUt slotted type flapa outboard and split Inboard. Noraal controls are augaented 
by elrcttJar are spoilers for additionaJ lateral control, and tf rudder boost for directional 
control In the event of engine failure at low flight speeds. 



MISSION AND DESCRIPTION 



OPERATING DATA 



Vnax ! 197 9 •♦000' 

Ciillng : 15,800 

«•>. on CVA/CVS 3 or W 

Ferrjr range. I 900 

Tlaa on Sta.: (190 ai.) 2.3 



WEIGHTS 



Baale 
Design 
Cob bat 
Hex. T.O. 

(Field) 

(Cat) 
Hex. Land. 

(Field) 

(Arrest) 



LBS 

20,638 
20,692 

2W,eoo 

2V,800 

27,M)0 
27,M)0 

2V|700 
.*»700 



L.F. 
3 



ELECTRONICS 



AVAILABILITY/DEVELOPMENT 



First Flight 17 Oeeeabor 1996 

Semsa Uaa Juaa 1959 



Iirreacovy 



rr 67 

65 



FY 66 

52 



FX 69 FY 70 



FUEL AND OIL 



NO. 



OIL 

Capaeltr (Gala.)... 32 

Grade 1100 _ 

Spae. (Appl.) lO. -U60ea 



UHF : ;..AII/«C.52 (2) 

HF : MI/UIC.3BA 

Interphone. '. AH/U(^-lk 

UHF Dir. Finder Group AH/ARA.25 

Harker Beacon Aeeelver AN/AIW-.12 

Madar Set (Altiaeter) AK/APM-22 

Radar Ident' Set (IFF) AN/APX^B 

Radar Aeeognitlon Sat AII/APX>7 

Coder Group Aii/APl^9 

Radio Set ITACAR) A1I/ARH>21 

LF AOF ' AH/ARO-13 

Radar Systca AN/APS*82 

Radar Indicators IPJi»lWAPA-125 

Rndar Relay trannittar AM/Aitr-28 

Nuvieatlonal Ceaputar Set AH/ASN-ZS 

IIHK R«iay..' AM/AltC.97 

Navigational Coapttter Group AM/ASA-2** 

Coapaas Srstaa... HA-1 

Faasivo fiOl Baeelvars 



(2) 



/ 



DIMENSIONS 



Wing 

Area 506 sq. ft. 

Span 72 ft. W in. 

HAC 7 ft. 3 In. 

Langta W5 ft. V in. 

Haifiit 16 ft. 10 in. 

Treed 18 ft. 6 in. 

Prop Crd Clear... 11 in. 
lladoae (Top» 
lloaBt«d>(Dia)...20 ft. 



ORDNANCE 



ROB 



SECRET 



EA- 161 
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Annex A to 
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/ ■ TABLE 15i., 



MISSION AND DESCRIPTION 


The CruBBwi E-2A Hawkare la tn ■il-wMtli«r, carrler*bM«<l Aar/CIC alrpian* that patrols 
r.asK force aafaniN pariBttors to prorida aarly warnliif of approacning anaay aircraft and to 
vector tntoreeptorj Into attsek position. In addition to this prlwy A£Srf function, the 
iiavhcjre can aiso proTlde strike and traffic control, area surrelllance, searen and rescue 
culdanee, nAvleatlonal assistance, ana eoBwunleatlons relay. 

The Hawkoye Is designed for a craw of firei pilot, co-pllet, radar operator, alr.control 
operator, and eoBbat infomtton eantar operator. The apeclallied eoapleaont of electronic 
<*<iuipm«nt Bakes It feasible for three operators to soareti, ld-»ntiry, and track tareets as 
well as control interceptions. AEM/CIC digital InforMtlon can be relayed autoaatleally, and 
an additional UKF eoBaunleatlons automatic relay systas relieves tlie erav of "slddlaawn" duty 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


V"" 301 

Mo. par CVA 

Kerry ranga 132^ 


Kts. @ 12,i*00' 

) 


First Flight October 1960 

earrlea Use .Hareh 196i* 

lavntory FY 67 FY 68 

37 '♦S 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


LOADINGS LlL. 
Enp.ty 367063 
»»ylitn VI, 996 3 
basic 36,208 
Coabat (60]t fuel) i»>*,785 
Hex. 1.0. 

ICat) W9,638 
Land. (WOX fuel) 

(Arrest) '*2f3SS 


Location... C.S. Ving 

total Capacity.... 178^ gals. 

(usable) 

Fual Grade JpJi» or 

Spae. (appi.)....jUL-J.$62i» 

OIL 

andaB (maablB) 
Spec. (appl.}....JiIL-u.7808 . 


(Rotodoae raised) 

(Botode— retracted) 

Prop Ord Clear. (3 pt att)26 in 
BaJema (dlaaatar)..2t» ft 


ELECTRONICS 




ORDNANCE^ 


TACTICAL 

CoBputer Indicator Croup AN/ASA.27 

Multi-Purpose CosBunleatlon 8ys.AN/ASq.52 
lr.r 1 irht Pcrforaance Henltor .... AN/ASN.33A 

Integrated £lee Control 
NAVIGATION ^ ' 

Inertial Navixatlon System AH/ASK. 36 

Doppler Navigation Radar Set. .AN/APN.153V 

LF Autoaatle Direction Finder. . .AM/ ARD.n 
rUCHT CONTIIOL L IHSmUHEIITS 


Nom* 



EA-16m Table 15 to 

Annex A to 
Appendix E 



L U. i i- L L 1_ 



SECRET 



. TABLE 1 6 
MISSION AND DESCRIPTION 



I The tA-lF is . dun purpoj« .irpi«n«, eip«bi« of tvo distinct Bi.iions; o"*'/*;" "2*' 

cn.intcrBauuras alrolui* that •nmf tuAt durlrn an attack ■iitlon by a f "P."* .P^"*^" 

' tS™"? ll I EltSillf icatlon to tha A-ir .irplana. Crm. conaltt. of fouri a pilot am 
lu^vlrSt" ih cSikplt and two ECH oparator. in a r.ar W-'-'ni; •^rplnim U d.- 

slrntd to opar.te froa ail clasiei of aircraft carrleri .--iBroeatlni 
Th# airoimna ii eonvantlonai tn da«l«n and atnicturt ineorporatlnc a aingit raciprocaiini 

enriS:, fSjdSJ ilnS" SniSntlonal landln* taar aiul cataimlt an* •^S^Sr^- 
|tha ■lasiona en tha bosb raeka, and for instaUatlm of h^^Om itms In tha lunar vinfa. 



OPERATING DATA 



IVmz 8. L. ..*..••.•••••.■••»<• 266 ktt. 

|No. p*»r CVA* ■■•.■*•■■■■••««•••>■• 

lF«rr3r rania • 1800 K'Mi^ 

TlM on 6ta. (1$0 al.) 7.0 bra.'' 



\i/ 5000 « 



WEIGHTS 



Eapty 
Basic 

ICosbat 
{Has. T.O. 
(Flald) 

(Cat) 
iHmx. Land. 
(Fli!ld) I 
(Arrnst) 



12,097. 
15,932 
17,000 
19,395 

25,000 
25,000 

21,000 
17,500 



5.6 



All watrhtiara eaiculatad 



AVAILABILITY/DEVELOPMENT 



flnt night 



InvantoTT 



fit 67 
33 



FY 68 
29 



FY 69 

28 



FY 70 



FUEL AND OIL 



MO. 



150 or 

300 
OIL 



Lac* 

Ctr. Drop 

Hing l>rop 



Capaeitr 39 Oala, 

Crad« 1120 

Sp*e AB-O-8 



ELECTRONICS 



IMHF Tnnf .-Rac AN/ARC-27AUJ 

ImhF Tr*n«.-Hec , AM/ABC-2 

I Radio Alt laator AN/AFIl-22 

iHarkar Be'aeon Ali/ARli-12 

IFF I 

IFF Codar All/APA-«9 

l.F ADF... AII/*R«-6 

UHF ADF. J... AII/*HA-Z5 

lUdar S.Areh Alf/APS-3iC 

LAH Radar Boabsl«ht A1I/APA.16 

Ufl R-R Adapter MX-U76/APA-16 

\ax R«.! AH/AVq-ZA 

ECM or..: AH/APA-69A 

|e« Rae.: AII/WR-13 

PROTISIONS 

IVHF Trani.-BM AN/ARC-1 

boBb Olraeter MK.} MOD-5 ^ 

KCK ' AII/ALA-3 (2) 

\fJCH I A«/ALfi-i (2) 

tCM. ...I AH/ALT-2 (Exti (2) 

CHAFF...' ia-900()/A (Ext) 

EOt ..J AM/ALT -7 

AM/ALI-6B 
AM/ArA-69 
AII/UU.2 
AH/AU-2 



DIMENSIONS 

Wln< 

Araa >*00.3 

Span....... 50 ft. 

HAc a.w ft. 

length hO.O ft. 

Halgbt 15.6 ft. 

Traad 13.9 ft. 

Prop <ird Claar.«.6 In. 



ft. 



ORDNANCE 



Doas not oDraally earry ordnanoa. 

ProTlalona for a total of 12 Aaro 1** boab 
raeka on outar wlngi and W-zoaa win( funa 
tfltli 200 rooBda of aaBunitlon aaeb* 




EA-I6n 
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I 




he princlpn mission of the EA-3B •trplaiw la «ff«etl»e sMreh for mtmrny ruaat 
ptrnte froB iuid basas and from carriers. 

Thfi atrplaiw is eonvcntional with two turto-jct •nttiws In und«r-wlnf iwc«Jlcs. Provljionji 
^r^ Incorporated for a cr«w of svvcn: a pilot, a naTltttor-atalstaiil pilot, • giifintr<- 
ritilloaan, four ECK operators Includlnr in avalustor. 

Th«j trlcycie landing gear, arresting K«ar, wln<-fold and ttll-rold ■•ehwlnu, sinflv* 
l(a.t.Ml Wine fl«ps, fusalace speed brakes, and power ■•ctMnlwi for rudder, elerater and 
ilJerons are operated by hydraulic power. The taorlzontsl stabllUtr li eleetrlealJy 
djustable for trim in-fllcht. Leadlnc edft aUt« are actuned autoutleally by aero- 
lynwile loadc. 



TABLE 17i- 

MISSION AND DESCRIPTION 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Vaaa S.L 557 kts. 

Celling (S] i7fOOO 

Htt, on CVA 

Ferry ranee 2380 Jll. 

imm on Sta. (IQO ■!.) 



it/ 5000* 



First Fllfht 12.10-58 

Firit Fllfht Delivtry Hovesbv 59 

ContrMti NO«(a) 55-205 Five airplanes 
NO«(a} 57-181 Eight airplanes 
HO«(a) 57-161 AneodBant #2 
1>» Nay 1958 
Twelve elrpliMt ieaabered lead- 
ing edge wing) 

Inventory PT 67 FY 68 FY 69 FY 70 

18 16 !g 18 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



LO*DJWGS 



Spty 
Basic 
D«si(n 
Con bat 
flax; T.O. 
(Land) 
(Cat) 



(Lan4) 
(Cnrrlar) 



iiBSL 

1*2, 31*7 
55,9^2 
61 « 593 

78,000 
73.000 

56,000 
50,000 



L.F. 


NO. 


TAMKE 




2 


3.»K) 


2 


3.09 




2.M» 


RO. 


2.60 


lip 



3ii«r 

1296 



Faa< 



lelage 

Vine 



OIL 



jglOW 
grnl 
»/«ng* 
.IIIUU7808 



Wing 

Area*. 779 sq. ft. 

pan 72.5 Tt. 

HAC iWo.iw m. 

Sweepbaek 36° 

jLMigth 76, V ft. 

Height 23.^ ft. 

Tread -..lO.W ft. 



ELECTRONICS 



ORDNANCE 



UKF XBtr>Ree. AII/ARC.37A 

FF AII/APX-68 

A1I/APA.89 

ftadar Altlaeter AM/APlt-22 

TACAN AM/AIUI.21 

Aadie Conpaas AI1/A1W-6 

Snaren Radar ■* AN/ASB-IB 

7id«n Oani -Range AH/ARN-lUB 

VHF Xatr-Rec AK/ABC-1 

ulae Analyser AM/ALA.3 

;ountemeas. Ree AM/AUl-d 

nadar Ree AM/ALR.3 

Direction Finder AM/APA-69A 

Signal Analyzer AM/APA-7W 

tadar Rec AK/APR-98 

ladar Rec AN/APR-13 

^ange Rec AN/ARC-5 

IF Xatr-Aec AN/AilC.38 

Radla Re AM/ARRJM 

Radio Direction Finder AN/ARA^5 

l.C.S. - Transistorised l.C.S. 

(DAC> 
Dy Retrofit: 

Radar Sat AN/APX-17S 

Set.. WALR.li* 

CiECM AM/ALQ-35A1/51 

FJSK AII/AL9-55 



EA- I60 
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SE 



:g^et 



TABLE 18 

MISSION AND DESCRIPTION 



, The EA.6A is . wo-pi.e. t.ctlc.l .Lctrenle counter seasur*t '•''•f « .fl" ^JJI^**' 

-raft via rroumt troop* br Mppr^iitin tnMiy eiMtronlc •etlvitr tnd to 
|rp«T'*r41nf and l«aalnc taehnlquM. 

Th« EA-6A hai JlBltwl •ll-i«»Ui«r attMk e«p«6Ultr with coiwwtlonal vtA ipeelsl 
|tf •npunii . i 

Hieh lift dUtco «re siott«l flap., «id l..dlni td«. "if:- J"";!"J/";;t^".;j*Sn 
lowh Si!; of ?!. Std. by ■Idt croimd I.t.1 .Jcctlon •••cs .r. prtnrldfd for the 

IvU'it and ECM 'operator . 



OPERATING DATA 



IVaax S.l. i ^50 kt«. 

V-llliu: (S)..: 

iNo. on CVA/HW 0/9 

iFarry ranca..! • aaoo ■.>». 

H'lM on Sta. (1$0 ■!.) -....>*.0 br. 



AVAILABILITY/DEVELOPMENT 



Imrantorr 



FT «7 
9 



n 68 

B 



FY 69 "70 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



.0. 



IkApty 
iBasie 

lUaslicn 
".(MbmX. 
tax. I, 

(Field) 

(Cat) 

(■X. Land. 
(FiQid) 
I Arras t) 

IAD wlfhta 



LBS 

29*000 
W6,056 
UO,950 

5^.571 

36,061 
36,061 
ar« estlaatad 



5.0 



110. «tn« 
TAHM GALS Lgg. LQfiffil&lL. 
^ 8900 Fusaiac* Span.. 

5 1023 6857 Wlnfi MAC. 
5 1W82 10,075 Drop lanks SwaMbaek 
(35otai) llA chord), 

Langtita 

OIL Haight. 

^ 10 gala. 

SpM lAppl) KII,-U7808 



.528.9 »q. ft. 

.53 rt. 
.130.8 in. 

.55 ft. 5.8 inj 
.15 ft. 5-9 m. 
.10 rt. 10.5 it 



ELECTRONICS 



ORDNANCE 



Irlectronic couirmi neasores 

Uarnlns R.ealw AM/AlR-15 W 

Uotfctlon Systas ...AII/AIi)-53 

Chaff Dtapanaar All/ALE>16 (2) 

Chaff Dlapanaar Pod AM/ALE-32 

RepMtar Juaar iM/UA-^l 

Rcp^atar Jaaaar .AII/AU)-51 12j 

Can JajHMT .AM/*IiJ»55 

JMWlnc fod ^^.HA'IHZ^ 

Hocord«r -I Raproducar. . .^j^. . .«/Wll-6 (21 
IaTTACK KAVICATION INSIRDHIirra 

CoBpass Syiitaa US/lca^ 

Navlcatlon Coaputar o 

Varilcal Raf. Systaa ^S<tii 

S«.areh Radar i2y«2"}2l 

DoDBlar Radar AII/APR-153 

KdSr luSat;;: ^c^-vi^ 

AfCS J ili/*S«-l6 

Air Data Coaputar 

lnt«icratad Oiipiay aub>rBtaa...AVA-l 

|l-0C<HUN1 CAT IONS — 

C^I Pack** i5<iH*S 

OHf AOF.: AII/ARA-50 

UHF Rae.iTrana AII/MC-52 

UHF Sta«i-By Bac iS^iK'^S 

IFF L ^2C«? oLeTi.* 

IFF Codar *2<iEi-5?i"" 

ICS AII/AIC-IW 

Oat; Link. «/*W-21 



CapMltyt 16,000 Itai. 

Boaba'i Hk 81, Nk 82, Kk 83, Hk 6>», fira 
Ba«b Nk 79 IM*! 

Roakat Packa««i LAD.32A/A, LAU-3UB/A, 
L1U.3A/A, ALU*IO* *aro*6A, Aaro-70 

In addition, tha folJowlng say ba carrladi 
SOI Podit AN/ALq.31« AM/ALT.2 Pod, 
Praetlea BMh Coataiaara, A/A 378-3 
pun v/Mk 76 tad Hk 89 



SECRET 



Table 18 to 
Annex A to 
Appendix E 



i. . k_ 



j , 



TABLE iq. 

MISSION AND DESCRIPTION 



. ..liT f^y''^^ }f " i"^ seapen and alrbornt •wly w«rntn« airpiane. — aTT" 

proTtd« « .ipbcrn. pl.ifop. tor th« ilJUtlon of 

,n,i^«'r;;7V^^^"'*"°r ''!''r'""*'? control surfae* taoeiura, rublMr Ov-leliut boow 

The IX-121 alrfrtB* Is a atlltary adaption of tha e 
^.onstvilatlon. It earrlas a erav of 2d. 



rettl Loekboad aodal lCh9 fiiipar 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



flrit nifht j«» 1953 

SarriM Dia J9(;5 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 

wine 

ATM 1690 sq. 

Sp«a 123' 5" 

MAC 1U« .8" 

Sm«pbaek(L.£. ),.7.S° 

Ungtlt ii6' -s- 

Holffht 27 • -O" 

Traad , 28* .-O" 

Prop Crd Clow... 20" 



LOADINGS 

•*pty 

lUsle 

Crw04t 

Nax. I.O. 
Hax. Land. 



8T7671 

86,U23 

130,000 

116,010 

156,500 

122,000 



2.50 
2.25 



NO. 
TAHICS 

7 
2 
1 



ft. 



1200 
1000 



Tip Taaki 
PttMlM* 



OIL 

Capaeltr (sall.)...30>» 

Grada 120 

Spoe MII^.6082 



ELECTRONICS 



ORDNANCE 



S*areh Radar.... AH/ ilP8-20 

Radar Xncl Equip AII/APA.56 

Radar Relar Trana AM/AIlT-28 

Hadar Relay Racalvar AN/ARR>27A 

Radar H*l(ht flndar AII/APS-W5 

IFF Irtarrof Rasp An/APX-7 

UHF Direction Flndar AN/AIlA-25 

ECK Rsealvar AN/APR-9B 

£□< ranoraBle Ind AK/ALA-2 

Radar indicator Grp.... AII/APA.81 

CCM Slfcnal Anaiysar AM/APA.?*. 

ECM Rvcalvar AW/APR-IJ 

Marker Baaeon Rcealvar AK/ARN-12 

Radar Altlaatar AN/APN-32 

Lor an Rcealvar AM/ APH -70 

Radio Coapaaa AN/ARN.6/DPA.70A 

Glide Slop* Aaealvar AN/AHN.lB 

VOR Raeoivor AN/ARN>li» 

Navigation Sat TACAM AM/ARM-21 

IFF Tranapondar AN/APX-6(6B) 

HF R^alvar AM/AM Jt»l 

HF Transalttar Rae AN/AIIC.119 

UHF Tranaalttar Rae All/ARC-27 

Fllrht Craw ICS AK/AIC-IQ 

Eoarittncy Keyar A/l/ARA-26 

VHF Tranaalttar Rae AM/ ARC- 1 

Coder Croup.. AN/APA-dS 

Uupplar Nav... AN/APM.153 



SECRET 



EA-I&Q 



Table 19 to 
Annex A to 
Appendix E 




EA.16r 



Table 20 to 
Annex A to 
Appendix £ 



3ECHET 



TABLE 21. 

MISSION AND DESCRIPTION 



The prlnetpifl mission of the &KA-3B airplane is u proTlda attaek aircraft vith tannine 
anrl eiftetronlc warfare support near the target area. 

The airplane is conventional with tvo turbo-jtt enslnef In under wine naeiiles. Provision] 
arc Incorporttetl for ■ crew of threci a pilot, naTlaator-CWO. and ECM operator. 

The tricycle i.andinr tear, arrettinc fear« winrfcfeld and tall-fold aeenanlsaa, sin|l«- 
siottcd wtn« flaps, fusalage speed brades, and powor metianlSBS for ruddor, elevator ami 
ailerons are operated by hydraulic powor. The herlMnua itatallser la alaetrteally 
adjustable for trla in-flight. UaiUnc edc* lists «rs aetustsd autoaatleslly by aarodjmaBie 
Ifkads. 



OPERATING DATA 

veaz . \ 557 kts. 

Cellini (S) 37,000 

No. on CVA 2(planna«> 

Perry ranct 2360 

TlBe on 5ta.(350 nil] 2.9 



Aircraft production 2/ao starttog in Junt 1967 



AVAILABILITY/DEVELOPMENT 



Contract llOa(s) Elfhtasn airplanes (eanbered 

laadlac ad|e) 
rirat Pllctatf Jan 67 First riigbt Oellvory: 

Juns 67 



Invmtory 



FY 67 

2 



re 68 

16 



FY 69 FY 70 
16 18 



WEIGHTS 



Loading 
Spty 
Basle 
Design 
Ceabat 
Hex T.O. 
(Und) 
(Cat) 
Has Und 
{Land) 
(Carrier) 



>*3,50O 
57,100 



78,000 
73,000 

56000 
50,000 



L.f. 



FUEL AND OIL 



1298 
1200 

SAL 

11 



2 
2 

1 

OIL 
TAMCS 

2 



Hint 
BoBb Bay 

LOCATIOW 
Integral 
911 Spae. lUL.U78oe with ang. 



DIMENSIONS 

Wing 

Araa 779 Sq rt 

Span ....... 72.5 Ft 

HAC 

Sweapbaek 36° 

Ungth 76.W Pt 

Height 23> Ft 

Tread . lO.W Ft 



ELECTRONICS 

Ulit k«tr-H AM/'Ah£-27A 

Iff AM/*PX-68,AN/APX.69 

Radar Altineter AM/APN-22 

TACAN AN/AR1I.31 

Radio Coapaas AN/ARll-6 

Video Oanl-Aange AJI/ARM-lkE 

VHF Xatar-Re AM/AHN.l 

HP Xater- Ree AM/AitC-38B 

Panoraaic-ReceiveriD/F). . AN/ALR-38 

Chaff Dispenser AM/ALE-2 

Control Receiver AH/ALR-)0 

Control Receiver ..... AN/ALR.29 

Radar Warning Ree AM/ALA-32 

Signal Analyser AM/ALA.3 

Direction finder C.7317/AL 

ECK ALT-27,ALQ-92 

DECM AW-l»l,51,100 

Antenna Control DAC-723971 

Navigation Syatea AN/A5)(.66 

Navigation Radar ..... AN/APN.153(V) 

Radio Reeeivar AN/ARR-UO 

Radio 0/F AM/ARA.25 

l.CS. Transiatorised l.C.S. (OAC) 



ORDNANCE 



None. Boab Bay Space is utilized by installa- 
tion of tvo AL£*2 Chaff Dispensers, EOf 
equxpaaat racks and a tankar padtaga. Taokar 
transfor rata is W20 gal/aln. 



SEC 



EA-I6s 



Table 21 to 
Annex A to 
Appendix £ 
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a/ 

CHARACTERISTICS FOR NAVY AIRCRAFT 
TO BE DEPLOYED TO SOUTHEAST ASIA DURING 

FY 1968 



a/ See Tables 22 and 23 



EA- 17 



Annex A to 
Appendix £ 



:hcr£t 
— 



TABLE 2a. 
MISSION -aND DESCRIPTION 



• fc_7A Is a s t nr.J n-p cnrrltr-ha!.*!!, Li.rbofftri, Jlght »tt»i?K iirpi tne derlvtd fron 

h» I'.M fruKiulpr srries. The airplane is dcsietutd tn providf) hifh attaelc utility and flcxl- 
■ illy T'lr eJos* sii|<l">ri and Interdletlon oitsslcms, F«atur»f tn vxpadicr •ainivnaner nna 
ttrtiiiiiic i.urnarounil an* laportatnt design cnaraetRrtstles. 

Thr^ A-VA h«« ru<:d wlnr IncldfRc^ and a hiehiicht systm eoapoavd of leadinc tdc* flaps 
ri't sinrl- .Tint.Lcd tratlln? «det flaps. I.ai«rol control is proTlded by outboard alleroni 
Hii'i ttiivtard fpojiprs. Superior stability and control quailClAS ovnr th» antirc aircraft 
p'»>d miv«>lop«>., inTliidlnr transonic, vtm feature of the 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 

Contract Harrti i96'» 

First Fllfht S'»pt«a6«r 1965 

Fl««t Intro October 1966 

Firat Deploy Nnv«ab«r 1967 



Vnaa S.J . . Kts. 

lllnr to . "♦2,500 ft. 

. m CVA/NCW W^/8r». 

^Vrry Ranw 2,'»52 N.M, 

Ti»r. on ULft U-ZJ H.H. ) 3." hrs.* 

5.0 tiT^M 



12 HK Bl SF. 
\iJ ij KK Ml 5li 1* (1*) y»> r.ai. tanks 



I nvontorjr 



FY 67 FY 68 FY 69 FY 70 
S6 :Si U/0 596 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 

Wine 

Area 375 Cq Ft 

Span Has .8.73 Ft 

Foldad 23-77 I't 

Aspect Ratio U 

Sweep i Chord . . ..35* 

MAC 130.13 in 

LensU) \t6.07 Ft 

Htiitht 15.96 Ft 

Nw Tread 9.5 Ft 



LBS 

1V»97 
15,9H2 



^«pty 

Hns tC 

M."»x Tahf-orr 

(Kt^ld) 
iCataiitiii) 38,001 

(Finld) 
(Arrpatodl iHxY^ 



7io 



7 ,«» 6 Fusaiage 

,••1 1 Wine 

Fuel r.rade 

Fuel Spec 

OIL 

5.0 f.al. 

Oil Spee HIL.L.23699 



ELECTRONICS 



ORDNANCE 



hadar AH/AP()*116 

Uitn Link ASM/2S 

itrittrnJ Air Uata r.tM|tnt<*r 

Atiomatin Fit Citntro) Sys. . . .ASU.26 

K-tn/ni.eh Trls Systoai 

Ai'pronen I'ffwer Cnapens iMt Inc Systen 

N tsi- t«4^ar 5r.Porlnr SysttMi 

■•»CI>IT hwiar AN/A1*N.]53(V) 

tlavtf!n« iuri Cnapiitpr AN/ASN^I 

Xmlar A 1 Martyr AN/APIUlUi 

Tacan AN/AIIN.52( V) 

IJav Sys Ho I tor Map 

Inrh iicw>t» Ati Ind Sys 

All ^ H>a«1lnK Hi>r«ri>nce AN''ASN-50 

hadnr tl'ia'^n lX>nand) AN/A1>N.15U 

>HF Radio Set AN/AIIC-51A 

IMF ADF AN/ARA.5n 

llIF AiislJiary Heri^lvor All/Aim.69 

IFF AN/APX-6>» 

I nt«rcrni cot FJ t i nsr.ruBtnt a' ion 

Syst«ni AOl (W<>6<tAL) 

h«JM 

ii:id'ir M mtrii' nnri Warnliic ayji. . .AiH-:?5/r7 
^■Uiil.xnBonnurr ALQ^iQO 

(Codl AN/AU)-iiti 

(■(•HiiMu:: KOj^aat- <: moiit^r, . . . Cr-'/Ut/A 

r.|.'et.r'-n! Kutinf AN/AWW.2 

Itartif (omaatMl t:-">i Trans =lrht Unlt..AN/AHW.77 
•..niiMM*^.). M'jnitif is Oin'.roi. . . T-37^ 
...vitifth»r t^iRfttneni rnckarc . . A/A.'iUU/^A 



MaziauB fio«bIoad 



GLAI;l»E, 



HK.81. HK.a2, MK.e-3, MK.ftU, KK.V9, GLA 
SAOGYE. WBTBTE, ROCF.RyF. 1, KOCF.r/E 11, 
WALLEYE, BULLPUF A, BUI.U*Ur B. 3KR1KE, 
LAU JA/A, LAO lO/A LA« 3L/A, Hr.-i*«, MK-Ut, 
MK-57, AERO ID. Aaru i8A, A^r? i^ii. Aero 4a.] 
HR-12, CBU.IA or >2, AN/AI4-UA, AN/ALQ.31B, 
AN/ALQ-dl, D70>* Buddy, 3*;^ Buddy, SIDUlNiiEH. 
lA 4 1£-1R, MK-76 HK-»J9, MK-l'.t, KK-U, 
LAU.33, H-])7A1, 6J.U.2W, MK.77, dinj.25, 
HK.122 



^^5^^ Table 22 to 

./ EA- 17a ■ Annex A to 

Appendix £ 



/ 

lECRET 



K-i.J tr. a twc-plae*. tv»n-.1<»' , central Tjwpos* flfhtiir who** pri-nary wtsrtnn ir tm* 
♦ rur'-lon of en^wy aircraft.. Th* Incr^ns^d capaDlllty to carry lv«»r einv»nMonaJ 

ni rpeclal weapons ensblvs th" aircraft to pirforw Intariwdlat* an»J long ran(|« attark 
Irr.lons. j Baste arnaawnt Is foiir alr-to-alr missiles carried saml-iubii>»ri?«»d under the lus»- 
•ir'^ pill!* up ro four vine pylon mounted alr-to^alr missiles. A dlv«r94 combtnatlon of 
t4«tRhr can h» carried on ri»e stations l>en<»ath the wlnj and fus«lec«' Thra* extarnal tanK? 
iiir A r»iract.able probe for Inflight refueling provides for extended range missions. 

Ih- AWr.'-io Missile Control Subyystew prorld-s the necesiiry guldane* and control function! 
n tf,. launching of alr-to-alr mltslles. A Multiple Weapon* Subsysteis end an All-Altitude 
Hmnhlng Computer are ufied for dellverr of conventional boiabs end rockets. 



TABLE 23 

MISSION AND DESCRIPTION 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



max ..] 2.28 K.N. 

"W ing. ! 5S,900 feet 

No, p-r CVA/MAW ^^/30 . 

•rry range 1870 1956*^ 

Im-t on Sta (190 «t.} 1.72 hrt.A' 

A/ Until fit. test eoMplete eenraiption 

tnereesed 5f bjr Spee. 
y >• SP lltASU/l Tank 



Cenflffuretton Chant* *uth DEC 

Pint Pllfbt PrototypetMod.P-»«6K . MAR 1966 
Ptrtt Pllcht Product Ion (Sehed) . . MY 194^ 



Invmtory 



Py 67 
U6 



rr 68 
2<*6 



Ti 69 
322 



rr 70 

307 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



I.fl«L-l . 

limp'v ?9,7»»5 
Basic 30,113 
»Mgn 37.500 
Coaibat Uo,61<* 
Max T.P.(Fleld)58,000 
(Cat) 56.000 
Kax Und(F'lald)W6,000 
(Arrest) 38«000 



■"H^ Sim Nn- Tjn>r« Ct^\ Lftftlnn 

7 1366 Puselage, Bladder 
2 630 Wing, Integral 

1 600 Puselage ,£xt*rnal 
Drop 

2 7(K> Vlng, External, 

OIL Drop 
jrad JP»* or JP5 
Spec HIL.P-562UB-1 
[ntocrai vlth Eng 5.15(1 
(Ut'^le Tank Cap per Eng) 
Spec mL-t-7808D 



8.5 6:5 
7.9 6*0 



lt» P/Soe 



Wing 

Aree 

Span 3 

MAC 16. 0>* Ft. 

SH««pbaek(i chord) U5P ' 

Incldenee 

Dihedral Inner. . .a" 
Outer. 

Lenfth 

Height 

Wheelbaie . . . 
Tread 



.58.2 
.15.8 
.23.3 
.17. 9 



ELECTRONICS 



ORDNANCE 



CADC. . A/A2Mi() 

cm Syvtima. 

TACAN. AN/ARII>86 

AOI'\ . ' AN/AIIA.50 

ic::. LS-**5(/Aic 

3500 Channel UHP Com. 

IKK Transponder KY.532/A9q 

ARC3. . I AII/ASA.32( ) 

NavlMtional Coapstor AN/ASN.39( ) 

Altlmee*r AN/APir>lt»l 

HirtnlU ^Control Sya AWC-IO 

IncltKles Radar AII/APG-59 

HissDn Control Crp 0A..6822 

All-Attitude Bomhinc Sy> Alt/AJB-7 

VertleaJ Ref Set AN/A5II.70 

Jpar^ Proviiiions for Initallatlon 

Onin Link .AN/ASW.25() 

Warninx 3»t .APR-30( ) 

Unrnlnf Set APR-27() 

Chaff Dispenser ALI-39( ) 

UiCM S*t ALQ.51 or ALQ.100( ) 

ECH S«t| ALQ-91( ) 

IPP Interrogator APX-26( ) 



Pav SPAmOH III Mliallei on Puselage 

Inboard Outboard 

Air-to-Alr Hlssilei 

SPARROW III 

SIOOIINDER 
Sptelal Weapons 
^m.^i'm 1 

NC-U3 1 

Mlt-57 1 
Conventional Boabs 

MK^l 6 

iaC-82 6 

HC-83 3 
Rocket Packages 

Aero 70(19-2.75" 

rockets per pkge) 3 

LAU 10A((*.5.00r' 

ZOKX recketfl per 

paekago) 3 
Practice Dispenser 

Aero flA I 
3un Pod 

m.it (20aB) 1 



12 
12 
U 



SECRET 



EA-17b 



Table 23 to 
Annex A to 
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a/ 

CHARACTERISTICS FOR NAVY AIRCRAKT" 
TO BE DEPLOYED TO SOUTHEAST ASIA AFTER 

FY 1968 



E-.2B 
EA.6B 



a/ See Tables 25 through 26 



EA-18 



Annex A to 
Appendix E 



t- I- i L 



r 



SECHET 



TABLE 25 

MISSION AND DESCRIPTiO^T 



.«r,.i..r -r .ipnrn*efti.nt -n^ V""^^ HAWKKE can .IM provld* »trU- fore- control, air 
V:\.;;K?4r'lr;;:/,rjni*rJrJ:" P^ot, co-pHot, r-d.r op,r.r.or. .ir-con.rol! 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



FlPit fUfht IE St. ) 
S«rvle« 'it* (e St) 
Pint DsployMRt 



AuctiMr ni 
Ju)y ]970 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



K«p»y 37,595 

I 38,917 
Cnntw r ( •••0* riwl )W 1 

Max 1 .0. I 

C'.tiipiiit 51,517 

lonHtfif I 
Arr 0*0% ftwD '♦1.03? 

Tririt-roet or Kit lmftl^d 



3 



Ho. lankv 
Location 
Total Cap 
Pu*] Grade 
Spar (appl) 

Capacity 

Spae (appl) 



OIL 



TTTTrOMral 
C.S. Ulnc 
17UB Galaius'bl 
JP-U or UP-5 
MIUJ.562>* 

6.3 Gal*/«nc 

(U9/bI 

HlUL-7806 



Araa Z°? 23 

Span ^ 

Span Toldtd . . . 

MAC 

Langth 

H«Hht(Roto ralaad) 
H<iiftiHRolo fl«traet) 

Tr»«d 5 

Prop Orowid 

Claarane* *" 



Ft 



80' r 

29' U" 
112.6V' 
56 • U" 
N.A. 



,8" 



ELECTRONICS 



ORDNANCE 



■lArirrAL 

l<nl O'lnw* , . . • 

.'.•.■.rrti Hnriar iJ*f 

IKK Ini •(rrofnior 

itHdnr b»t>»rtVoii fror I:*** 

IKt-' Ur«t tr»tt I'rnc 

CfvnpiiK.r indtrator Orp. . . 
U.ta •lrilM«m1'!ftlon .>ys . . • 



Alf/AJ^-16i» 

N« A a 

APX.69 



Hon* 



Mul l.lp'irpo:«« ComiB.i*-/* . . 
;:i(5n»»i Condli loner A 

I Roadout . • 

COMMtlMlCATlOH 

liHK Cnw. Syr 

UF Coir». .iyj. . . • ♦ 

In' •r^'ii'^'inlcat Ion j*t. . 
MAViCATION 

Advcinr'fd ln*rtl«l NavlR 

I Syi 
Atr Data Comptii*r .... 
DppbI*!!- Mtvlf Rid*r S«»t . 

Cnmpurr iy^ 

l.F Autn Dlr»<*trlnn Finder 



N.A. 
. .N.A. 
. .AK/ART-36 
. .AN/A8P-66 
. .ID-902/AR 



.N.A. 



.AK/ABC-5U 
.AJI/ARC-lt>» 
.AU/AlC.)i*A 



Kl.ir.H1 

aft::: 
Radar. 



rovTROL A iHSTRimetrrs 



.H.A. 

.A/A?UC-n 
.AN/APN.153V 
.AII/ASN.7A 
.AN/AnN*R3 

.AN/ASW-15 
.AH-APN-171 



SEC] 



1^1 
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TABLE 26 

MISSION AND DESCRIPTION 



-.n.*I'-''-lr'!iIrr.^r'°" r ^'^^ ^' tactlc.l J.«mlnc. Us purpose Is to dnrade the 

I- f«"Ibir.^i' J.,«i„c operation, ere p.rfor-d ., f.r from ibjewri! rJJI 

I.- feislble and. In most casfs. outside the lethal ranee of *round-to-air (AAA .bh sIS* 

••wiinf Loiter Profile (short-ranc* Jsming), depmdlm an the taecieal altuatlon. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



rirst Plight (Feaalblllty 
"" Pretet]rpa> 

Serrlee Uae 

Total plannad proeurramt 



April 1967 
Jannarr 1970 
95 aircraft 



WEIGHTS 



FUEL AND OIL 



DiMENStONS 

wine 

52B.9 Sq 

Span 53 ft 

. 130.8 in 

Sweep (i chord) .25° 

Length 591 u,^ 

Melcht 141 y> 

Tread 10' 10" 



Cnpty 
De»lgn 
M*i T.O. 
(Fl^Jd) 
(C«t} 
Hex Landing 
(Field) 
(Arrested) 



LBS 

;i,ooo 

69.000 
65.000 

'»5,500 
'♦5,500 



Wn.Tufilr^ Gala. Lb^. Lni-mtinn 

3 1295 tm rutelaSe 
5.5 5 1016 6923 Mlngp 

5(300|al)ma2 10.075 Drop Tanks 
Puel Grade Jp.5 
Fuel Spac <«gjl) MIL-F-562W:-1 

Capacity 5 eal/anc 10 gal 

" (appl) KIUL76M 



ft 



ELECTRONICS 



ORDNANCE 



COMHAVIOEJirCrSTEH 

■ AII/4P0-1O3 

??PP*»>" AN/APN.153 

A Hit, tide AIC/ASK,W 

Electronic Central AN/ASQ-5? 

lnt»rco«i AM/AIC-lUA 

I>*r««n?iv« EUelrenle Counter Meaaurefi (OECH) 
J«m«r AH/ALQ-Ul 

^j;r7?'*n:.; Afl/ALO-100 

Ch*rr Dispenser AII/ALE.29 

^ysttm integration fiee. 

A««/ALQ-55(Hod) 

Plight Control 

ires 



Ho ordnance. Aircraft carries Jaaaing pods 
(TJSJ and AH/ALQ-76. 



Cleetronlc Weapons Systems 
Tactical Jamng Sys(TJS). 

Surveillance Receiver 

Jatm»r Pods (5) 

Displays 
iaasNr Pod 



AII/ASW.16 



A.1/ALQ( ) 



AN/ALQ.76 



SE 
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■ 1 



a/ 

CHARACTERISTICS . FOR .US AIR FORCE" 
AIRCRAFT CURRENTLY IN SOUTHEAST ASIA 



F-WC 

F-105D/F 

RF-^ 

RF-101 

EB-66B/C 

EC -if 7 

RC-121D 

RC-135 
C-I3OA/B 
KC-135A 
B-52 



a/ See Tables 27 through 38 
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TABLE 27 



MISSION AND DESCRIPTION 



F-WC 

The F-UC Is a two plsc*. twin Jet, 4ll-we«thcr alr>tO'-«lr intercept fighter wA Sparrow 
nnd ^ Sidewinder alssUes. Intercept radar has 2001IM. Cun ilgbt Is fixed end cannot 
roapote lead for externally aounted sun* Visonl attack w/comrentienal and nuclear ex- 
ternally Boonted tterea. Navlfatlon aids: TACU, UHT/ADP, Inertlel Navtcetlen Systew 
ind United radar creand mpplng. Air refuelable. Auteaetlc fllfht control cystea 
vltli control stick steerlnc. The aircraft is msned two pilots. 



OPERATING DATA 

Ferry fliince 1780m 

Refuel Ununited 

Cabt Cell 53.800" 

Cabt We W2,lf76# 

Cnbt Conflc 2/370«4^ Sparrows 

hate of Clb 36t750 FFM 

Top Speed 2.2 Mach 



AVAILABILITY/DEVELOPMENT 

Total Inventory FY 67 1*57 

None In prodoetlon 

SSA Attrition Approi 90/Year 

DBPUnWERT 

Dekaaf 5V 

ITbon 5V 

Can iUnb Bay ..72 



WEIGHTS 

Hjix. Cross ..58,000 lbs. 

Int Fuel Only ^6M5 lbs. 

Max. Land Ut. W6,000 Ibsi 

T.O. Roll Max Wt...510O' 

Ueslcn Halts can be exceeded 

Tor speetaJl alsslons. 



FUEL AND OIL 

Start Unit..... Air 

Cartrldfe JP-W 3,312 gal. 

Internal 1«B89 |el. 



DIMENSIONS 



ELECTRONICS 



ORDNANCE 

sou 16 Qnii POD 

SOU 2« pitre Pod 

CBO 2V 

WUd Weasel \6 A/C for SEA 

Ain«**... ....WD (Falcon) replacing 

ArN-9 (Sidewinder) 



(See external stores loadtnc chart) 



RHAW APR 25 1 APE 26 

Cain Tlao 108 F-^ 

Sky Spot x-Band Trana. 

Jaaaer ' •ORCifrOA-l 

Loran-D 65 F'Wc 

All KOOs for incorporation of laprewed 
NavlKatlon Coaputer 



SECRE 
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TABLE 28 
MISSION AND DESCRIPTION 



■;,|.ori 

ipntli 1 



nnnrlpal Btsilon Is that of «ii all-i#«ither fUhter-baiber. H-IUa Search and ft»nkrJnp 

in ponjtinetlon with thi- AN/APH-lll Donpl^r Navigator rernlts navlj^tlon and 
(t^ilvrr on any tarr«?t rucardlesi of route or veather. A radar terrain avMAanc* 
rnits a pilot to let down through wnath^r In unfanlllar territory. Air rffuellnK 
Ity. j KUh aiuU* boah drllvwry Includes winiial, radar ranrlnjt, or presaur* rancina 

K-n SF, • d»valon»#nt of thi» F-1'>5D, Is a two-plaea aircraft, tt Is 31 InchM 
•mi -#irh3 approiilB«».»»y 15^0 lbs. •ore than the D. Mission eapabtllty Is appro«l- 
th- -xftept that thp F-in^F Is prlaartly UKad in th» Hlld Waasvl proprnB. 



lOPERATING DATA 



AVAILABILITY/DEVELOPMENT 

No further production . 

SEA Attrition PTf 67 (EST) IT* 

Current Inventory «•••.. 25? 

OEPLOTMCWr 

Kora t-72/Takia 1 - 5>* Current 

Kora t- 36/Takhi i-9* • • S/*"- 

Korat (F enlf) « 

(VUd VmmI) 
Takhll (P onlf) 7 



rry ftnnrftl 1917HM 

h(|>ic| '. Unimited 

;«hf, C inf . .'. ?J<'»5U TKS 

I 6H117S 

r.mUi. md...! 5(i6NH 

Cabt T.O. Wt. •••$0f3)] lbs 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



Has T.O...1 5?tB38 Ibi 

T.O. Dts..i 6,500' 



Tntarnal 

(W B/B tk) 1950 c«X* 

Tntal 

M/;>ii*»90 tka 2^10 gal. 

TeUl 

w/2][«*5<»*lx65(< tks...noo fal. 



ELECTRONICS 



ORDNANCE 



IIKF.DF.ILS-TACAN 

IFF/SIF-D6ppltr-Flr« Control ' Sjriti 
RHAW UPR|25/?6) 
EH- 133 

gRC.:i60A-.i 



AIIf>9 
ACK-12 

AGH->»5 (P only) 

NX 81 

HK 82 

HK S3 

M-117 

BLU-IB 

UU>3 

CBO-2 

CBU-2W 

H-61 

H-118 

CBU-1 

CBU-3 

HLU-IO/B 

SUU.25 Flare Pod 



SECK^ 
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MISSION AND DESCRIPTION 



"nsorjf _ 

it(f*>5!«.irr for ■ecQspllshamt of th* thtatar nlsslon. 



A two-pitce, twin «nfine Jet reeonnitssance •lrer*ft. ProYldes day mnd nljht »11 
ilher nlr reconn«ias»nc«. Usta visual. photoir«phlc. r»dir,lnfr»r»<l, or •l«:tronl 
isory nmns for pre-«trlk» tarK»tlnc, poit.»trllt» «fls*ani«nc, •nd otft«r r«eoni»li» 



tronie 
saner 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Perry flanca I690IM 

c«bt Celllnc 5^,000- 

Spi^rd Haeh 2.21 

T.O. Ka« W.OOO* 

Air Refuelable . 

radius 



rf-6? ' 

Has fY-70 (Avail for CBbtl 268 

Production Rata (By End FY 67) 8/Montli 

Attrition Est 6EA 32/yr 

OBPLOXMEMr 

Tan Son Hhot 36 

Udorn 2«* 

Afttr Oct 67 

Tan Son Nhrat 52 

Udorn 



WEIGHTS 


FUEL A 


^D OIL 


DIMENSIONS 




JP-U 







ELECTRONICS 



ORDNANCE 



MIM APR 25/26 

tI,RAC AM/AUU17 

qRC«160A.l 
QIICZ72 



BEHaORS 

Porvard Obllqua PrsB* 

LaTt and Rifftt Obllqua KS-72 

Lo-Alt Paaorwile KA-56 

Hl-Alt KA-55 

HacpittC T-11 

Illwinatlon H.112A or H.123 

Slda.iooliiag Radar AM/APQ-102 

IR-AN/AAS-m 



SEC] 
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TABLE 30 =- 
MISSION AND DESCRIPTION 



I PF-lOl 

A slnftl^ pl«e«, tvln enxtnc Jet alrenft eapabl* of perfonlnic lone range hlsh/low 
lUltutte 'dny rrcennalssanee. Throttcti as* of vtsual and pbotofraittilc soniory vesns thf 
nF. loi Is capable of prortdlnc pr»-atrlkc, pest-strlk* and •urvallUne* rvconiutlasanec in 
upport of the theater Blsitlon. 



OPERATING DATA 



F«;rry Hance 186>»IM 

C*!llint.l 51,CXX) ft 

Hl.Lo-Hi: 6}71IM 

iMt ; W57im 

Air Hefuelabl* 



WEIGHTS 



Eapty...'. 25.335 lbs 

C«bt....'. 35*771 Ibi 



ELECTRONICS 



AVAILABILITY/DEVELOPMENT 



Total Inrentory. B** 

AIKU5>» 

Hone In proteetton 

SEA Attrition I7/yr 



Tan Son Mnt. 



DIPLOXNBIR 



.16 
.16 



FUEL AND OIL 



Total 2,250 cal 

SstarMl 900 cal 



AR/A8H-6 

Hndar Wamlnc A«/APft-5W 

APS.9>» 

N.1 V Cnaputir . AII/A8IU7 

AII/APIU102 

RHAW...j APR 25/26 

ECM A!4-91 



DIMENSIONS 



ORDNANCE 

CAMZIU8 

Fomird Oblique Praae FS-?? 

Left & niiht Oblique Praae FS.7? 

fertleal Panoraaic KA>56A 

Hl-Alt Split Vertical St« 

Alt CaMraa, Vertical SU T-ll KA-l^tA 



SEgKET 
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TABLE 31. 



MISSION AND DESCRIPTION 


EB.66B 

Thr EB-66B nircrift Is an •l«Rtronic warfart support aircraft eoabtnlnf iwstlve ttnd 
'icttv^ ^l^ccronlc CHint^rMaaaurfts • Intarc^ptt analyaa and 0/F claccronlc fritter* tfich* 
In a Crrqanter band fron 65*0 to )u,75QBe. Mln* jaaalnc tranaaltters and tvo ehaff dls- 
p»n5#ra eovfr all radar fraquanelM praacntlr aetlva ;.n KVR. Janvrt ara control ltd bf 
four moa vho divide tha fraqucney apeetrw. Farferas bnwd band barraf* iamlnc and 
tiraaentljr has no paaalvi^ eapabllltr ottiar than a vlda opan warninc reeclrtr. Tventr-thr«» 
Jn«tnt arstaas and two ehaff dlap^nmra eovarlnf all freqnanelaa aaplerad by NVN. 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 




DEPioiMEirr 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 




JP-U • 
5,387 cal 

5,1*67 (al (intarnal) 




ELECTRONICS 


ORDNANCE 


*t.T-15L 
ALT-15H 

ALT- 16 

ALT- 13 
ALT- 22 
AIJt.]R 
AK6.5^ 

qnc.218 

ALL'S 





SECiCST 
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' TABLE 32 ^ 

MISSION AND DESCRIPTIoir 



, Th. EB.66C .ircr.ft u .n •^'r'^'^i^r/.ir'.sKr :i^%%\ii^»i^c s;?i:;/s?tMn 

r,r.tlv» electronic cownt«r«««»ur«i. Int«re.pt, .laij^tt * dispensers 
U frequency; b»nd fr« 65«e to 10'750«r. Jln« Ja-JM 52125 iJ"e!!t»Xled by four WO. 
jrovrr mil reder frequencies presently •ctiTt in wn. JtMTS cwoww* 
jwho divide [the frequency epectnm. 

orbit ii »t.bli.h«l p.rp.ndleul.r to th. .ntry p.th of the .trlk. .irer.f t to provide 
[jiiaBinc eoreraf*. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



DEPLOntEHT 



.15 





WEIGHTS 


FUEL A 


MD OIL 


DIMENSIONS 


iHex Cross 

1 Norul Lo 




JP-W 

5,312 f«l 
902 CBl (fict 


I) 





ELECTRONICS 



UCTIVE 

I^KctTP* 

; ALU. 16 
APS-5W 
(}RC-^7V 
ALE-l 
QRC-SIB 



ALA-6 

AU>5 

AMU2 

APII-9 

APA.7W 

WT1U128/129 

WA6.656 



ORDNANCE 
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52CHfeT 

/ TABLE 43 



MISSION AND OESCRlPTrON 


opJiJ.rbTK.E?ir?;re«?** ^"^^ a.t«t»on .Rd loction of Ipv pow.r HF tr.»»uters 


OPERATING DATA 


AVAILABILITY/DEVELOPMENT 






>»7 baiat Bodirifld for 6C* plus 6 attrition/ 
tmt aireraft 

No furthar predttctlon 

OCPLOYMEirr 

Tan Son IDnit 
Plalta 
■la Trang 


WEIGHTS 


FUEL A 


iNO OIL 


DIMENSIONS 




100/130 

602 cal 




ELECTRONICS 


ORDNANCE 


Ano-i8 

AIIC-<li( 

ftodle llMamni z caoti OI86B 
2 raelt 01X3P 

T»p» Raeordvpi 0-176/164 





SEC 

T 



EA-19g 



Table 33 to 
Annex A to 
Appendix E 



TABLE 3^ 
MISSION AND DESCRIPTlOlT 



EC-121D 

Oper.t.s •» tn Alrborn. E.rly Warnlnc lAEM) .IrpLn. .nd/or Sb«i.1 5«reh or Pttrol 

ipTAtlUIU 

»l l-rtlv«jy|s«arch for und If.eatt h05tU« tircruft and tarfae* ws«J», but to a« .r«in 
t.ho rant:* «nil altitude of hostll* aircraft. 



OPERATING DATA 



IT.O. Rol] ('for 50 ft obstaele 
dealcn weiitht) • 



.5000' 



|.'">fi KUS for Apprex 20 hrs 



AVAILABILITY/DEVELOPMENT 



Total '♦3 EC-121D 

Cowittad to North Anarlean Air Defensr 



SEPtOfHEMT 



SEA 

Ubon 

UoTapao.*. 
Ham nionc 



.U A/C 
.1* A/C 



1 

WEIGHTS 


FUEL M 


iO OIL 


DIMENSIONS 






I15/l'»5 

ToUl 8,750 sal 
Oil Crada UOO 




1 1 ELECTRONICS 




ORDNANCE 



i-'<ret« Radar AM/APS-9? 

iHeient Flhdar .All/APS-»»5W-i03 

njirt^r Ida'ntiriar aM/APX-25 

IPT/SIF.J AK/APX-7*«»9 

r.rnd Po» Ind AN/APX.57 

hlMF/DF... AH/ARA-25 



SEC, 
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TABLE ^5: 

MISSION AND DESCRIPTION 



RC-135 

Th« principal elsslon of tht RC-135 H lone rmnft, hlfto tltltud** airborne cominicatloni 
rrconn»i«»nc« and llBlt«d tltetronlc inttlliftaee eollcetlnf and rteordlng ground station 
rvilo and radar tslsslons. The RC-135 la darlvad fro* tlia KC*I3$. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 

Total FT 67.. 

Currtntljr Baltic Modlflad 5 

Total.... 9 

DEPLOTNEirr 

rr 6B 

Xokota Afi, Japan 6 



3fi>!«d kti 

CflUlni? »*0,000 ♦ 

Alr.R«fu«llnc for 12 • hour alaalona 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



D«si«a 301,000 u 



ELECTRONICS 

VHT/UHT RaealTara C-1000A03'» 

ElM RaeoB AR/APR-l? 

Pan Revr 0-1099 

or AN/AlUI-6 

or AII/AIiA-6 

Raeordara C/1001/1132tll7X 

Socuro Dlcttal Coan AR/AllC-106 



ORDNANCE 



EA- 19i 
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3EC2^T 


TABLE 36 


1 MISSION AND DESCRIPTION 


This « 
•-Ifctronl 


j C-130 A/B 

ircrift Is brine modified for airborne ctwunicatlons reconnilss«ne» find limited 
c lnt«lllcene« collection. 

1 


j OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


r.rmM ' ? 


A/C Modlf lad f« 
n 68 




Oprritlns 




OEPLOYMEirr 


WEIGHTS 


FUEL AND OIL 


DIMENSIONS 






jp.u 

6960 Ibi 




1 ELECTRONICS 




ORDNANCE 


1 

HF Rwl'^ 
r«nor»l'( 
Direct loi 
Racordlni 


: Recelvlnc SyitM C-1099 





SECRET 
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(5) CBU/ADU 

CBU-2 Anti-Mat 

CBU-12 Smoke/Incend 

CBV-lk Anti-Mat 

CBU-2V29 Anti-Pam 

ADU-253B W/BLU-3B Cannisters 

ADU-272B W/BLU-26/B Cannisters 

(6) AIR-TO-GROUND MISSILES 

AGM-12C (BULLPUP B) 
AGM-if5A (SHRIKE) 
(WALLEIE) 

(7) AIR-TO-AIR MISSILES 

AIM-ifD (FALCON) 
AIM-7D/E (SPARROW) 
AIM-9D (SIDEif/INDER) 

(8) SURFACE-TO-AIR MISSILES 

RIM-2E (TERRIER) 
RIM-8 (TALOS) 
RIM-2^ (lARIER) 



2. (S) Deficiencies 

a. There is currently a requirement for" certain 
munitions that have not been satisfied by present 
development and production efforts. Specifically, 
these deficiencies include the SHRIKE air-to-ground 
missile, the CBU-2^ flak suppression munition^ 
heavier bombs in the 2000 - 30OO pound category, and 
bomb fuzes of the proximity and long -delay category. 
SHRIKE missiles with an improved marking warhead are 
presently being used in Southeast Asia. However, 
production to satisfy CINCPAC requirements will not 
be realized until November 1967. The CBU-2^/B 
loaded with BLU-26/B bomblets has been highly effec- 
tive as a flak suppression weapon. The demand for 
the munition far exceeds the present production 
schedule. As a result, the CBU-2VB is severely 



(HAWK) 



SB 
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MUNITIONS 



1. (5) General 

The current types of .-munitions in Southeast Asia 
are listed below. Those listed are preferred r.unitions 
and do not include available quantities of substitute 
or older items, which are no longer in production and 
which may be expended as operationally required. 



M1A2 100 lb Frag 
MK-81 250 lb 
MK-S2 500 lb 
M-117 7 50 lb 

MK-83 1,000 lb (No longer in production) 

2,000 lb 

M-118 3,000 lb (No longer in production) 
BLU-31 750 lb Land Mine 



(2) ROCKETS 

2.75" Rocket Motor 
5" Zuni 

(3) GUN CARTRIDGES 

7.62 MM (Air Force) 
20 MM MK-11/12 (Navy) 
20 MM M39/61 (Air Force) 

W FIRE BOMBS 

BLU 1/27 750 lb Napalm 
MK 77 500 lb Fire Bomb 
BLU 23/32 (No longer in production) 



(1) BOMBS 




SB-1 
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rationed and is considered to be one of the most 
critical supply items. Production of the C3tJ-2^/B 
increases monthly with a level-off of 8000 units 
per month scheduled by February 1968. Heavy bombs 
in the 2000 - 3OOO pound category are also rationed. 
The M-II8 (3000 lb) GP bomb is no longer in produc- 
tion. Current allocated expenditure of approximately 
250 units per month should conserve the M-il8 stock 
through CY 68. Production output of the M-8^ (2000 
lb) bomb will begin in September 1967 and will reach 
its planned output of 1500 units per month by December 
1967. The BLU-31+/B, 3000 pound demolition bombj 
is scheduled for 1000 per month output with initial 
operational capability by September 1967, 

b. The FMU-57/B low altitude proximity fuze, which 
will enhance the lethality of standard low-drag bombs 
against soft targets, is presently in development 
and test and is scheduled for operational use by 
February 1968. The FMU-56/B high altitude proximity 
fuze is being developed for use with the C3U-2VB. 
Use of this fuze will provide dispenser burst alti- 
tudes which are independent of delivery attitude, 
altitude, and airspeed. The FMU-35/B long-delay 
electronic bomb fuze has been developed for use with 
general purpose bomDs. Firing delays ranging from 
20 minutes to 36 hours can be set. Adequate Quanti- 
ties to satisfy CINCPAC requirements will be available 
in November 1967. 

3. (S) Future Improvements 

a. Munitions improvements scheduled to occur 
between now through FY 67 have been previously 
discussed. Of primary concern will be the monthly 
production increase of the SHRIKE and CBU-2VB 
munitions. 

b. During FY 68, production will satisfy CINCPAC 
requirements for CBU-2^/Bs by February 1968 and the 
MK-8W bomb by December 1967. A proximity fuze is 
being developed for the BLU-26/B borablet, which will 
detonate the raimition approximately two to eight 
feet above the groiind. Testing is presently being 
conducted. Successful completion of these tests 
should provide a dual-bursting capability for the 
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3'LU-26/B during TL 68. The FMU-Jo/B, high altitude 
proximity fuze for the CBtJ-2VB dispenser, v/ili t-^ 
Available during early FY 68. 

I c. The BLU-31 (750 lb J land mine bomb replaces 
the MLU-IO/B. First combat employment availability 
will be November 1967. The PWiJ-30/B land m.ine fuze, 
used with the BLU-3I/B, is a pressure censitive fuze 
for use against trucks and tanks as well as railway 
engines. Production of fuzes equates to BLU-31 
production. 

d. The WALLEYE is an air-to-surface homing glide 
weapon incorporating a contrast tracking television 
system for guidance. Production increases each 
month until leveling off at 500 units per month by 
December 1967. Operational test and evaluation of 
;the WALLEYE/F-i+D (COMBAT EAGLE) begins in March 
1967 with Southeast Asia deplojinent scheduled for 
June 1967. 

e. Two missiles currently in development are the 
Standard ARM, an air-to-surface missile, and the 
iTalos ARM, a surf ace- to-siir face missile. Both are 
antiradiation types. Although no production has 
been authorized for the Standard ARM, both could b'i 
available for operational use during FY 68, if funds 
were provided. 

f. Stimulated by the emphasis on non-nuclear 

munitions in the early 1960's and the added directions 
provided by the lessons learned during actual coxbat 
operations, the development organizations of all 
Services are investigating many new weapons 
for future combat employment. Discussed below are 
some of those munitions, now in development and 
available post FY 68, that would improve our current 
effectiveness against the air defense system of 
North Vietnam. 

(1) The AIM-5WA PHOENIX air-to-air missile is 
designed to provide an advanced capability in air 
defense missions and is planned for use on the 
F-lllB. Six missiles, each weighing about 1000 
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pounds, will be carried on the F-1113. The 

PHOEKIX Missile System will provide an almost 

simultaneous launch capability against six 
differen-c tar^;ets. 

(2) The AGM-53A CONDOR air-to-ground missile 
is an advanced medium range, optically guided 
weapon, which utilizes a high performance, 
restartable propulsion system. It has a 600 tjound 
warhead with an over-all weight of 1700 pounds. 
The missile employs a television seeker and data 
link to relay a television picture of the surface 
in front of the missile to the control operator 

in the launch aircraft. The seeker can be locked- 
on the target by the operator when the missile 
nears the target. 

(3) Establishing the feasibility of weaooneer- 
ing the fuel-air explosive (FAE) phenomenon* is 
underway. One of the advantages of this munition 
is the total lethality to exposed or lightly 
sheltered personnel within or nearby to the fuel- 
air cloud. Compared with a bomb containing the 
same weight of TNT, the FAE weapon is vastly more 
effective against exposed personnel. Although 
the TNT creates higher overpressures near the 
point of detonation of the bomb, the overpressure 
of the blast decays at greater ranges with the 
cube of the radial distance. The greater yield 

of the FAE weapon results from the large area over 
which the explosive mixture can be distributed and 
from the greater energy yield per unit weight 
because the required oxygen is supplied by the 
surro.unding air. 

C^) A hard structure warhead is being developed 
capable of defeating hard targets such as heavy 
bridge piers, tunnels, imderground control and 
storage facilities, and dams. Present bombs do 
not penetrate the target sufficiently or effectively 
before detonation. The hard structure munition is 
visualized to have an electro-optical guidance ■ 
system, rocket propulsion, and a launch- and -leave 
capability. The warhead employs a two- stage 
explosion concept. The primary stage explodes on 
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impact causing damage to the target surface by 
cratering, scabbing, or penetration. The 
secondary stage penetrates or perforates the 
target and explodes. 

(5) An aerial cratering device, deployed 
from a dispenser, is being developed for use 
against runways, roads, and other horizontally 
surfaced targets. The device is designed to 
penetrate a minimum of 12 inches of reinforced 
concrete and to produce a crater at least three 
feet in diameter beneath the penetrated surface. 
The type of damage caused by the aerial cratering 
device is more difficult to repair than the simple 
craters produced by munitions presently available. 
It is anticipated that hO of these munitions 
could be carried in a SUU-I3/A dispenser. 

h. (S) The following section lists munitions broken 
downl into three time frames: currently employed in 
Southeast Asia, available for employment in FY 68, ar.d 
available for employment after FY 68. In addition, 
programmed schedules for certain selected munitions are 
shown. 

a. While biological and gas munitions are appli- 
cable to this study, they have not been included in 
these listings since political constraints make use 
of these munitions highly unlikely, 

I b. A glossary of munitions abbreviations used 
herein follows: 

GLOSSARY OF MUNITIONS TERMINOLOGY 

Definition 



ADU 




AGM 




AIM 




AIR 






/ 



Adapter Unit 

Air launched, Surface attack, 
Guided missile 

Air launched. Aerial intercept, 
Guided missile 

Air launched. Aerial intercept, 
Unguided rocket 



SECRET 



EB-6 Annex B to 

Apoendix £ 



SECR'ET 
~/ 



Abbreviation 


Definition 


AN-Preceding desig. 


Army-Navy standard item ^e.g,, 


AN-M166 Fuze; 


Anti-PAM 


Anti -Personnel and Materiel (Former 




desig. for Napalm Fire Bomo) 


AP 


Armor Piercing 


APF 


Armor Piercing Fragmentation 


API 


Armor Piercing Incendiary 


AXLM 


Anti-Tank Land Mine Cr.ede signaled 




AVLM) 


AVLM 


Anti-Vehicle Land Mine 


BDU 


Bomb, Dummy Unit 


BLU 


Bomb, Live unit 


BZ 


Chemical agent, incapacitating 


CBU 


Cluster Bomb Unit 


CL 


Chemilumine scent agent 


cs 


Chemical agent, riot control 


FAE 


Fuel- Air Explosive (Navy, formerly 




FAX) 


FAX 


Fuel-Air Explosive (U3AF) 


FFAR 


Folding Fin Aerial Rocket 


MU 


Fuze, Mmitions Unit 


FRAG 


Fragmentation (Bomb) 


GAM 


Guided Aircraft Missile (Obsolete) 


GAR 


Guided Aircraft Rocket (Obsolete) 


GAU 


Gun, Aircraft Unit 


GB 


Chemical agent, lethal 


GMG 


Gat ling Machine Gm 


GP 


General Purpose (Bomb) 


GPU 


Gun, Podded Unit 


HC 


Chemical agent, smoke (Harmless 




Cloua) 


H£ 


High Explosive 


HEIAT 


High Explosive Anti-Tank (2.75" 




FFAR Warhead) 


HEI 


High Explosive Incendiary 


HLT 


Head Light Tracer 


n V Art 


nign velocity Aircrait nocicet 


LAU 


Launcher, Aircraft installed Unit 


LC 


Light Case (Bomb) 


M 


Army standard item (e.g., M117 GP 




bomb ) 


MAU 


Miscellaneous Armament Unit 


MBR 


Multiple Bomb Rack 
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Ahhrqviation 



Definition 



MG 
MK 

MLU 
MOD 

MXU 



NAPALM 



PWP 



R-Following desig 

RBM I 
HIM 

RMG 

SAP 
SUU 
T 

TDU 
TFD 
TFDM 
TER| 
WAAPM 
WDUi 



WP 



X-Preceding desig, 
y-Pjreceding desig 
Z-Preceding desig 



Multiple E.iector Rack 
Machine Gun 

MARK, Navy Standard i-em (e.g., 
MK-2^ Flare) 
Miscellaneous Live Unit 
Modification, Navy standard item 
(e.g., MK-2i+ Mod 3 Flare) 
Miscellaneous Unit not otherwise 
covered 

An incendijel mixture, basic to 
tank- type fire bombs 
Plasticized White Phosphorus 
(Smoke- Incendiary filler) 
Retarded (e.g., M117R) 
Rocket Boosted Mimition 
Ship launched, Aerial intercept, 
Giiided missile 
Revolver Machine Gun 
Semi-Armor Piercing 
Suspension and Release Unit 
Army test item (e.g., T56E? 
Bomb) 
Target Device Unit 
Tactical Fighter Dispenser 
Tactical Fighter Dispenser Munitions 
Triple Ejection Rack 
Wide area Anti-Personnel Mine 
Warhead Unit (e.g., WDU-VA 2.75" 
FFAR Flechette warhead) 
White Phosphorus (Smoke-incendiary 
filler) 

Experimental stage (e.g., XAGH-69A) 
Prototype stage (e.g., YRIM-66A) 
Conceptual stage (e.g., ZAGM-63A) 



GP 
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MUMIXIONS CUHREI'JTLY AVAILABLE FOP. SOUTHEAST ASIA 



5XPL03IVE 5QMB3 ^ 



DispsNSEij su3Mu^nTIo^^s ^ 



AN-M57A1 

r-K 51 

MK SiHA 
AN-M6WA1 
MK 82 

52R 
MI17 

AN-M65A1 

Mf: 83 

AiV-M59Al 
MK £U 
M"il£ 



250# G? 
250# GFLD 
250# GrKD 
500# GP 
500# GFLD 
500# GPHD 
750# GPLL 
1000# GP 
1000# GPLD 
1000# SAP 
2C0O# GPLD 
3000# GPLD 



FIRE BOMBS i^/ 



BLU-IO/B 

3LU-23/B 

BLU-32/B 

MK 77 

M 78, 79 

3LU-1/B 

BLU-27B 



250# 
500# 
500# 
500# 

750# 
750# 
800# 



MUNITIONS DISPENSERS ^ 



BLU-S/B 

BLtJ-VB 

BLU-7/B 

3LU-18/B 

BLU.2VB 

BLU-26/B 

MlfO 



Bombl9t 
Ant i -Armor 

Bom Diet 

Jungle Bomblet 

Bomblet 

Bomblet 



GUN PODS £/ 

SUU-ll/AaiA/A 
SUU-12/A,22/A 
3UU-16/A' 
MK 1+ 

NAVAL GUNS 
ROCKETS £/ 

2.75" FFAR 

!).0 FFAR (ZUNI) 



7.62mm 
. 50 cal 
20mra 
20mm 
5", 6% 



& 8" 



CBU-1/A,1A/A 

CBU-2/A,2A/A,2B/A 

CBU.3/A0A/A 

C3U-7/A 

CBU-lVA,m.A/A 

CBU-23/B 

CBU-25/A,25A/A, 

25B/A 

3ADEYE 



Ejector Sys 
Ejector Sys 
Ejector Sys 
Ejector Sys 
Ejector Sys 
Cluster Bomb 

Ejector Sys 
Cluster Bomb 



MISSILES ^/ 

AGM-12C 

AGM-^-pA 

AGM-62A 

AIM-l^-D.F,G 

AIM-.7D,E,? 

AIM-9B,C,D 

AIM-26B 

RIM-2C,D,F 

RIM-8E 

RIM-2H-B.C 



3ULLPUP 3 

SHRIKE 

WALLETE 

FALCOri 

SPARROW 

3IDEV;-I:JDER 

FALCON 

TERRIER 

lALOS 

TARTAR 



a/ See tables 

li/ See tables 

U See tables 

d./ See tables 

See tables 

See tables 

g_/ See Tables 
l^^tables 



1 through 12 
13 through 18 
19 through 26 
27 through 33 
3^ through 38 
39 through 
^1 through 5^ 
through 5^D 
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Mk 25 
Mk 36 
Mk 50 
Mk 52 
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TABLE 1 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 
NOPEl AN-N9TA1 
250 Lb CP 

SMTICE 



CATiGORYOF BOMB 
Klr>to-Air 

TiattTS 

Antl«iMt>ri«l 

Antt-pcnomwi 



PHYSICAL CHARACTERISTICS 
LCKTN 17.9" 62.5" 
DUNETfR 10.6" 10.8" . 

SPM 1ft. 9' 15.0" 

MCISNT 



272 ll» 

(H106) 



269 lb 

( M126) 



WEAPON CHARACTERISTICS 
MAIMtAO 

riLLW 136 lb Tplton.1 
fillM Centaeti d*tay. or prsKlnlty 
Ctll NEOI. Blut and fM«MiiMtien 
LETNAt AIEA i 



PERFORMANCE CHARACTERISTICS 

IA«6E 

AlTltUOE 

niWT Tint 

ACCVIACT 

(SIMiC SNOT) 



LAUNCH CHARACTERISTICS 



DELIfERf MOOf 
tElEASI ROOC 
imtTATIQIS 



Dlvt or lavvl 

Sln«l«< «tlck or sftlvo 

bSO KXAS. 6 



USING AIRCRAFT 

T-26 
A-II 

B-57 



STABILIZATION 
r\f\* I 
HTSS Bex r in I for Inttrrwl 
earrtac* 

m26 Conical Inn for 



FUZES 
Moo* 

■JJCTO^AI 
AN-lAOAl 
A1I«139A1 
Nlc3«3 Mod 
Nk2M Mod 
N90AC1 



Tall 

JSt-n 



(lOO&Z 

laisAz 

ia83Al 



M163 
K16A 

Miee 

AN-m66 

AiMa6e 



Ml 72 
M175 



STATUS invMitery 



OPERATING SEQUENCE 



REMARKS 
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TABLE 2 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 
■Ml 850 1* OF LD 

scniet raw/tfSAf 



AntlHKt«rt«l 
AntS-pcraoiMl 



PHYSICAL CHARACTERISTICS 
LCUTH 71.1 In 
OtMETCI 9.0 in 
iPM 12.61 in 
MCICMT 260 lb 



WEAPON CHARACTERISTICS 



rilLfl 96 lb H-6 

rilttlC Cont«e«. dtlay or praxlmlty 
lilt men. PrtffHntstlon ft talMt 
LCTNM. UM 



PERFORMANCE CHARACTERISTICS 



ALTITttOC 

rilSMT TIMC 

ACCVUC1 

ri ISIMtt SHOTI 



LAUNCH CHARACTERISTICS 

SnfEMIW 10' lufa 
miUlt HODC My* or l«vil * 
iCLtMC HODC 31n«l«, atlek or sftlvo 
IINITJITIOIS "•eh 1.3. +6 tw -2 {<• 



USING AIRCRAFT 
A.U 
T-26 
B-a6 
B-57 
A-TA 
P-100 

nos 

P-Ul 



STABIUZATION 



Fuzes 

K^SffEl 

ia63 

RI64 

nee 

11910 
AM^66 
AM. 166 
t%ll 



AIMa03Al 
AH-ia39Al 
AlMaiOAl 
NkMS Hod O 
Nk3W Mad 1 



STATUS to 



<Na«r> 
(OSAF) 



OPERATING SEQUENCE 
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TABLE ^ 



DCSiGNATION 
■«M ^'^ °' 


CATEGORY OP BOMB 
kir-to-Sarttf 
TM6CTS 
Antl-Mit«n«l 
Antl'paraenml 


PHYSICAL CHARACTERISTICS 
LIISTH 59.16* 72.1" 
OlMtTEl Itt.O' 141 .0" 


siitrcf "^*r 




ifUl 


18.9" 


19.6" 


HMtlF. 




MCIfiMt 


561 lb 
(H109) 


586 lt> 



MUNITIONS DATA SHEET 



BOMBS 



WEAPON CHARACTERiSTtCS 
MAINCAO 

FIILCR 263 lb Trltonal 

rOZIIS Contaet, deliy or praiaity 

Kill HKCN. Blut k rrsffwmatlan 

LCTMU AIIA 



PERFORMANCE CHARACTERISTICS 
IMBC 
ALflTUOt 
FlISIIT TIME 
AtCOIKT 

fi (simi SMOT) 



LAUNCH CHARACTERISTICS 

SBSnBSfW 11" luM 
OCliniT mon Dlv« or Imrml 
lIllASt HOBC 31ncl«. atiok or mIvo 
L1RIUTI8IS S50 K2AS. A 



USING AIRCRAFT 

T-28* 
A- IB 

B-a6 

B-57 
P>100 



STABILIZATION 
flnj 

nio9 Bn fin for Intamal 

mas Conieal rtn for 
Mtartwl auTlac* 



FUZES 
Hoa* 

AN-4fl39Al 
AN^ioAl 
NkStl Nod 0 
Mc2iUi Mod 1 
H9MI1 



M16) 

m.6k 
Nias 



STATUS Xnvmtofy 



AVAIL ASILITV 

BXTT 



OPERATING SEQUENCE 



REMARKS 



.M.ir 



Bcr> 



-7 



EB-9d 



Table ^ to 
Annex B to 
Appendix E 



L. L 




TABLE 5 



DESIGNATION 



NOKl 



MUNITIONS DATA SHEET 



BOMBS 



Kk e? He« 1 



■MI 500 lb aPU> 
SCttlCC OSH/Oa*F 



CATEGORY LOW DRiU 

OP BFIO Alr->to 
TMUTS surfaec 
Antl-aBt«ri«l 



WEAPON CHARACTERISTICS 



riuH 



I 

192 lb TFltema 



KUL NCCN. BlMt * frapmtatlon 
LtTiin »!(« 



LAUNCH CHARACTERISTICS 

! 

SUSPEISIOI I't" lu<* 

otLintT root OP i«m 
ilLlut ROD! aincM» ntak or mIvo 
1.3 (bis). to -2 



Limmieiis 



STABILIZATION 



PHYSICAL CHARACTERrSTICS 
LEKTN 66.9* 
OIAMCTER 10.75" 
%9M 15.1' 
WICNT 531 lb 



PERFORMANCE CHARACTERISTICS 
IAR6E 

UTimi 

riI6NT TIDE 
ACCIitACT 

(SIIILE SHOT) 



USING AIRCRAFT 
A>1S 

T-ae 

B-26 
B-57 
A-7A 
F-lOO 

F-io; 



FUZES 



m63 

RIM 

mas 

N9tO 

All-m66 

Jkli.Nl68 

Tail 

11555 

M06 



A1I-IOO)U 

nca«3 Hod 0 
Hk2«4 Mod 1 

rHO-35/B 

FMD-26/B 
PII»-35/B_ 



STATUS 



Invofitorr (N«*y> 

(uatf) 



OPERATING SEQUENCE 



REMARKS 
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TABLE 6 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 
NOOtl mc 62 R 

■uf sH»xen X 

SCIVICC CSN 



CATEGORY RTTAMn 
or BOMB Air CO miai 
tAtfilTS fM» 

Antl-wurlal 
*ntl-p*rs«nMl 



PHYSICAL CHARACTERISTICS 

lEMTM 69. ' 

OlMina 10.6" 

SPM IS.O" (retracted) 

HCtfiMT 571 lb 
69.0" Mtented fin tfwn 



WEAPON CHARACTERISTICS 



rilLCt 192 lb Trttonal 

FPZfra Contaett delay or preztnlty 

KILL RlCMJUaae k rragaantatlon 

laNAL AHA 



PERFORMANCE CHARACTERISTICS 
«ANIt 

ALTITUDE 100 ft {mtn\ 
riltNT TINC 

9g IS HUE SNOT I ReM5ki (1] 



LAUNCH CHARACTERISTICS 

SUSPEtSIM lA- lusa 

OELITERT NODE Dive er low Imyl 

ULEASE NODE Single, atlek er aalVD 

LIKirATIOHS 600 KIAS. 100 ft nin alt 
Ratartlwd or unratarMd r«lMa» optlenai 



USING AIRCRAFT 
V-lOO 
F-105 

r-iii 

A-TA 

a-57 

A-IE 
T-2B 

B-a6 



STABIUZATION 

Nk 19 *tod 0 ratartlinc 
tail aaay on atandard 
PDc 8? OP 



I FUZES 

NOMI 



In 



STATUS 



Produetlon *vailsbl« 

AVAIL AaiLITT 



OPERATING SEQUENCE 











■MB 












^■1 





REMARKS 

(1) atncle-paaa fk eatlaatea for aii«a.a bo^atlek or 6 



U tank 

A/c In revatMnt 
Mood barrasKs 
Olrdor bridce 
POL tank 



Unrstard 

.0V.05 
.Ol/.Oti 

^/.Ol 

.01/.03 



Retard 

.1U.32 
.D2/.1* 
.03/. 10 
.Ol/.OI 

•ov.n 



• - ■ 
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TABLE 7 



MUNITIONS DATA SHEET 



BOMBS 



OeSIGNATION 
NOOCL "l^i 

750 I lb OP 
StIflCt "SAF 

RAinr. 



CATEGORYop B0K8 
Alr^te-turfaec 
IMfiETS 

Antl-Mcarlel ( I) 
Antt-pvrsonml 



WYSICAL CHARACTERISTICS 
LCM6TII 66.* " 
DURETtt 16.0 " 
SPM 22.* " 

VtlSNT B20 lb 



WEAPON CHARACTERISTICS 
VAIMEAD I 

riLLKI ^ Trltonal 
FllllG Contact, dtlBy or prosimtT 



Kill NCCN. 



Blaae * frmgBMitatlen 



LCTRAL AttA 

I 



PERFORMANCE CHARACTERISTICS 
RAR6C 
ALTITDK 

nitRT Tini \ 
ACCORACT 

(StMSLE SHOT! 

-*- 



LAUNCH CHARACTERISTICS 



SUSVIRSIOR. !»" lu«R 

OCLITCRT ROOt Wv» or 1b»«1 

IfLUSC Root Sln«l«, ttielc or saivo 

I 

LIRtTATIORS 600 KXAS (mji> 

I«p«ct sncic 735° to pr»v«nt richoehoe 



USING AIRCRAFT 

P-100 

F-105 

F-AC 

p<ni 

B-52 

A-IB 
A-TA 



STABILIZATION 



FUZES 

KOM« 

H163 

AII-II140A1 
AII^139A1 
AM-IU09 



Mk3R3 Me« 0 

Mk2lM Mod 1 

AIMa66 

N.lBB 

AK-NI66 

FIW-26/B 

nw-35/B 



STATUS ZnvRntorr 



AVAIL ARIUITT 



■BlTl 




















— hH 





OPERATING SEQUENCE 



REMARKS 

(1) Brr*etiv* •fRlfiat eonorvt* vp to k ft thick 
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TABLE 9 



MUNITIONS DATA SHEET 



BOMBS 



OESIGNATIOM 

NOMl fb 83 

IMC 1000 lb or ID 

SEMI CI USM 



CATEGORY--- OMQ 
OP BOHB Alr-to-*ur> 
TMIETS faet 

Antl-HMUn*! 

Antt-pcncNWMl 



PHYSICAL CHARACTERiSTICS 
IIR6TM 1X6. «* 
OIWETCI It.O' 
SPAN 19.6" 
WCI6NT 965 lb 



WEAPON CHARACTERISTICS 

MAIN I AO 

PILLEt lb U.6 

FOZIRI Contut, telajr er proxialty 
KILL NICN. Blut * frMMfitacion 
LETNAl AICA 



PERFORMANCE CHARACTERISTICS 

IAN8E 

ALTITUDE 

PlISNT Tim 

MCUIWT 

P| (SIRtlC SKOT) nn«rtn (1) 



LAUNCH CHARACTERISTICS 

snriisiw 1"" 

OEtlTEIT moC «* 1«*»» 

tElEAII NOSE ^in«l«> •fiiolc or Mlvv 

llNITliTIORS 1-3. to -2 s'a 



USING AIRCRAFT 
P-100 

P-«C 
V-111 
A-7A 
^57 



STABILIZATION 



FUZES 

in63 
m6A 

nee 

N910 

AN>in66 

All>m66 

3*11 

H906 



AIMn39Al 

AMWU40A1 

AIMI103A1 

fOtMB Hod 0 

MtSW Med 1 

Pin-26/B 

"□-3VB 



mDU3S/B 



STATUS 



InvMitory (Navy) 



Preduetlon AvallAbla, out of produetK 

Tirr 



OPERATING SEQUENCE 



REMARKS 

( 1 ) Sln(l*-pMa P|t MClaatM 

Lt tank 

A/C In r«v«tMne 
Wood bAmoK 
POL tank 



I - 

.02 
.02 
.01 



.02 
.03 
.01 



ot 6 
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TABLE 8 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 



I 

NOKL 

I 

RUt 

I 

SttflCE 
MM Of. 



1000 lb or 



CATEGORY or 
Rntt-MCarlvl 



f>HYSICAL CHARACTERISTICS 
llWtn 69.5" 91.1" 
OliMmi 18.8" 18.8" 
SPM 25«" 



tttlMI llOA \^ 
(H113A11 



1209 U 
IH129) 



WEAPON CHARACTERISTICS 
I MAMCM 

rilLtt 595 Vb TWtonal 
mm X^pMt. teUjr or prosMltj 
II LI NECii.Biut ft ersuplnt 
LtTMU. All* 



PERFORMANCE CHARACTERISTICS 



«LtlT09E 
rilMT TIM 
ACCDRACI 

»l (Simi SNOT) 



iLAUNCH CHARACTERISTICS 

BKLiniT MOC W 

Stiigli» ■tlok or Mlve 

lllllTATim 550 Kti, a 



USING AIRCRAFT 
A*ll 

B.a6 
»-97 



I STA8IUZATI0N 
laiSAl Boot rm for inti 



FUZES 



UI-N139A1 

IQ29 ConlMl rin for ntamdl AlMQiKMl 

N9om 



Tall 

THIS* 



MMa66 

Mi-ia68 

M169 

Nl6i 

mee 



iaT6 
JOSS-. 



STATUS Inmtorr 



DlTl 



OPERATING SEQUENCE 



REMARKS 



BCZ> 
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MUNITIONS DATA SHEET 



TABLE 10 



BOMeS 



DESIGNATION 
■OML AN.M59A1 
■ME 1000 lb SAP 
SIIVICE 



CATEGORY SAP Boral 
Alr*tD-«urfaea 

TAMETS 
RalnforoMl eonercile 

Light amorad mtilp' 

Pitif 



PHYSICAL CHARACTERISTICS 
LCKTH 70, 3?" 
OIAHCTIA 15.1 " 
SPAI 20.72' 
MCUMT 1033 lb 



WEAPON CHARACTERISTICS 

NAINEAS Scml-Amor Plerelnf 

FIILEI ?12.6 lb Plermtol or 293.6 lb AMtel 

PUZm AH.m6» daisy 

IIU nCN. Blast * erat«>lt« 

LETHAL AAIA 



PERFORMANCE CHARACTERISTICS 

IAI6I 

ALTITUDE 

rilSNT TIRE 

ACCUUCT 

P,[ (SIMIE SNOT) 



LAUNCH CHARACTERISTICS 

snnislpi It " lusi 

OILIfllT ROSE 1«^1 

IIIEASE NODE ■ Slnslt, ■ttoic or Mlve 

llNirATIOIIS 



USING AIRCRAFT 
B-58 



STABILIZATION 

Nll4At Bos fin » intoml 
euTlsc* only 



Fuzes 



STATUS XnvMitary 



OPERATING SEQUENCE 




SECRET 



Table 10 to 
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TABLE 11 



MUNITIO 


NS DATA SHEET BOMBS 


DESIGNATI 

mncL 

SCRVtCE 
RAMF. 


ON 

2000 lb LD or 

USN 


category low nuc 

or BOHB Alr-Co-sur- 
TARUTS raeo 


PHYSICAL CHARACTERISTICS 
LIRSTM 151.5" 
OlANtUR IB.O' 
SFAR 29-3" 
HCIBNT 1970 lb 


WEAPON ( 
FILLER 

ratin 

<ILL RICN 
LtTllltL All 


:haracteristics 

lb N-6 

Contsttt, dtlRy or proilMltr 
BlMt k entonnc 
A 




RARU 
AiTITnE 

riUMT Tint 

ACCVRACV 

P| (SIRfiLE SNOT) RMM (1) 


LAUNCH CHARACTERISTICS 

SVSVtiStM 30" lugs 
OCLtfCWT ROOC 

UlEASf ROOt Sln»i«. ■insl* OT Mlve 
imtTATIORS 600 fcta, 4 «'i 


USING AIRCRAFT 
B-47 

p-io; 

F-AC 
A-7A 


STABILIZE 


ation 


FUZES 

11909X1 A)Ma39Al 
»a63 AM-MlAOAl 

n6ii AN-iao3Ai 

HlSB ncH} Nod 0 
H910 IMM Nod 1 

AIMU66 rm-a6/A 
AiMoea rm>3;/B 

N906 mD»H/8 


STATUS invMiterr (Navy) 
Rttiomd in 9U 

Predoetion stares a«pt 67 (300 units), 
fmnOtUm ISOq/wmth tf 0»« 67 

AMn.SSN.tTY 


BIT! lOyjanlU 












— 1— 




OPERATl 


HQ SEQUENCE 





REMARKS 

(1) Slf«l»-pus ••tlantss. sintlo bosb 



Lt tsnk 

A/e In r«v*t**nt 
Wood bsrrsGRs 
POL Unit 



.Ift 

.02 

.03 

.01 



y 

/ MM 
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TABLE 12 



MUNITIONS DATA SHEET 



BOMSS 



DESIGNATION 
NOOtl HUB 
■ME 30001b teMlltlon 

SCRflCC USAP 



CATEGORY OBNOLZ- 
TXOH BOMB Alr*te- 
TAIUTS aurfae* 
AntlHMtmtl 



PHYSICAL CHARACTERISTICS 
LERSTN 133 " 
OliMCUl S'i'll ' 
SMR 33.6 " 

HCIfRT 3020 It 



WEAPON CHARACTERISTICS 

iwmEU 

rilLCI 1BS6 lb Trltonal 

raXIIS Contact, delay or proxMlty 

KILL MCN. Blast, erattrlnc 

IITHM. MIA 



PERFORMANCE CHARACTERISTICS 



ALT 1 root 

nitllT TIIIE 

r| ISIIBil SHOT) 



LAUNCH CHARACTERISTICS 

Sm»niOR 30" luce 
MilfCRT MOC 

If LEASE wool 31ml* , •tick or mIto 
LMITATIOBS 600 KIAS. ^ ta -2.5 I'a 



USING AIRCRAFT 
F-109 
F.AC 
P>100 

r-iti 

A-7A 



STABIUZATION 



FUZCS 
lloa* 

umiolu 

A)MU39A1 
AM^^miOAl 
AN -Ml 66 

MMA^ Ned 0 
MkaM Hod 1 
Tall 

11=955 
PU906 



K-163 

N.l6i 

N'lBB 

PU90«I1 

IU910 

FIIB«86/fe 

FIW-35/B 

fHO-35/B 



STATUS XnvanteiT Ratloiwd In SU 



Froduetton Out of produetien, BLU-3I/B 
la a poaaiblt rapiaoi — nt 



OPERATING SEQUENCE 



REftlARKS 



(I) Daaisfwd ao that about 6911 of tht total 
blast affaat than a OP beab of ea^atabia mi«|it. 



MtgM la aapioalva sharga to prevtda a iraatar 




EB-91 
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"7 rpp; 



7 



MUNITIONS DATA SHEET 

I DCStGNATION 

BLU-IO/B 



IMU 

SCRVICt 
MAHf . 



WEAPON CHARACTERISTICS 



TABLE 13 



CATEGORY PUB 



T«RSCTS 
ikntl-mt*ri«l 
Antl-pcrMiMwl 



BOMBS 

PHYSICAL CHARACTERISTICS 
LCiSTN 88. ft" 
DIMCTCR 

HIISN1 290 Ito 



MAMCAD 
FILIIR 

I f»im 

I KlU NECK. 
LCTNAl MCA 



35 a 

Inomdiury mtfwt 



LAUNCH CHARACTERtSTICS 



snnniOR in" luia 



I 

KLtvtRT met 

ULIASE MQPE 
I I 
liniTATIOM 



ShAlleit dlT«. low 
Slncl«> pttir*4t or ■mive 
600 KXAS. +5 to -S** 



STABILIZATION 

Unf iniMd LlUBinui twUt 
op«d priwBrtly for •iwimft 

I 



OPERATING SEQUENCE 



PERFOHMANCE CHARACTERISl lua 
«A»U 
U.TITDK 
FL1CNT tlNC 
ACC0IAC1. 
ff, (SimC SHOT I 

USING AIRCRAFT 

T.2B 
A-ll 

B-26 
B-57 

r-too 
T-ian 

F-AC 
P-lll 
A-TA 



FUZES 



IIZ3A1 Ignltsr 



STATUS 



REMARKS 




EB-9m 
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TABLE 33 

MISSION AND DESCRIPTION 



used in luidlnf. 



OPERATING DATA 


AVAILABILITY/DEVELOPMENT 


Cr-Jise l*k»5K 
Mix Dc'Slcn 
Altitude! 52, 000' 
Ranee; CofiTcnttonal 
HlKh.Unrvf M»30 NH« 
Ri>«- 6967KK 


155 B-520 Acft Avail 

65 Coaalttid to SIOP Mlislen 

70 Conlttad to con»«ntloB»l Kisilen 

GUAM - 70 

U-T*pM (wtim mithorittd) - 15 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



Loadinx LB 
Emptr 16l+,U86 
Dmifn '♦53,000 
Max T.O. W50,00C 
Nut Und 270,000 



Wl,550 gal. JP-i» 



ELECTRONICS 

UHF tAC-yt* 

IFF APX-25 

fladur B*uon APK-69 

BCH R*evr (I) APB-lW 

BomtJlnc Syi ^SS*?^ 

Nav Becv'r 

Glide Path ARH-lfl 

Harttar Baaeen Afl»-12 

Early WarnlllS APS-5>* 

Chaff *ir5'?? 

TACAW ARK-21 

Srch Radr tll"]^ 

Doppiar Bado APN-lOO 

ECH Trans (2) ALB-I8 

tCM Trana C*) 

rCH Ttan* (1) ^Vl'^t 

BCM Trana (J) ^'il 

£Cn Tram 13) ALT -65 



ORDNANCE 



(U) Cof.*»ntlQnaI 

St. 

106 MK 82 500# CP Bonb* 
66 M-117 750# CP BoBba 
lUU ADU.253 Canlattrs (BLU-3B) 
lUU ADU.272 Canistari (BLU-26B) 



(S) 



HKJUl 
HK-W3 
MK-53 



■ Coneurrant w/thaaa intarnal nuelaar loads 
two ACH-2e ■isailaa say b« earned axternaily 



SECBg^ Table 38 to 

EA-191 Annex A to 

Appendix £ 




TABLE 37 ^ 
MISSiON AND DESCRIPTION 



Th« prlnclplt Bliilon of thm KC-135A H ui« lone ••rl»l r«ftt«lin« of turbine POw«re 

aircraft. The aircraft Is dtalfnad for altamBt* us* as • hlfh ptrferauieo craniport. -.he 
ert¥ consists of pilot, eo-pllot, navlcator, and booa oporator. , , ^ „ c 

I Th« aircraft is provldad with doubl* slottad flaps and partial laadlnf ads* flaps. Spoil - 
ars art usad In eonlwietlon vlth allarons for lataral control. Tha apollars ara also used 
as spt»d brakaa to provide for hifti dascant rataa and daeraaaad landlnc dlataneaa. Powar 
boo.tad ruddar capability on Uwsa aircraft vlll Ineraaaa tha eentrel durln« low apaod flight 

?"'*Aii°bod/fual*ls"carrlad In tht iowar lobt and en tbo oppw dock aft of tha prassurlxad 
iiraa, preridinc a larc* unobstruetod earco volum on tha uppar daek. 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



Currant flghtar - tankar ration is 8il Off 
load . a,$00 to 12,500 |al.. Ra-fual altituda4 

23-26,000* 



P&CCS Ralar - 2 
ARC Lifht - V5 
PACtf .PICA***** 
Ra-Maltnc - 35 



Taklili - 10 
0-Tapae -2$ 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



'Loading 

lEapty 

Design 

Coabat 

Has. T.O. 

Max. 

Lndc 



Lb 

97,030 (A) 
300,800 
122,020 
300,800 
222,000 



Llaltod br Has-. T.O. 
Gross «^alcht to 
30,013 callons 



Spae. 
Crada 



M1L.F>56M 
JPJ» 



Ving Span 
Swaapbaek (LE) 
(25JI Chord) 
Lanctb 
Halfht 
bxaad 



37°33' 
350 
136.2< 

22.1* 



ELECTRONICS 



ORDNANCE 



Karkar Baaoon (1) 
Harkar Baaeon (2) 
NavtK. Radar (3) 
UHT NavlR. (laean) (W) 
NivlK. Radar (U) 
H.r. Llalaon (5) 
H.r, Liaison (6) 
Raot'iazTOOS Baason (7)- 
Intarpnona 
UKr CoBaad 



AH/ ARK. 12 

AJI/ARN.32 

AM/APH>e2 

AN/ ARK-SI 

AII/APIi.99 

AN/ARC^S 

AM/ARC. 56 

AN/APN>13i» 

AX/AlC-10 

A1I/ARC.3>» 



SB. 

—r 



EA-I.9IC 
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TABLE 39 



MISSION AND DESCRIPTION 


F-^D 

Th» F-UI) is a two pJtct. twin •nrlne, jet eaptblc of tll-w«»thtr ttr-to-tlr intercept 
with f.,nir Sparrow and four AIM-UD Falcon nlssllea. Intarcept radar has ■ ^'i^Nfl ranee 
with t^rcfti Jocti-on of 50KH. l-proved gun ilihl offers lead computlnc capaoilltles and 
r^dar-r«ncinf for laprovad ttr-ground aeeuraey. Externally mounted pun pod only. Visu»J 
nit^cK w. cnnventlon«l and nuelMr eitsrnaliy hung weapons. Navlpation aids: TACAN^ UHF/OF, 
ln»rttai NAvl((atlan Sjrstm, llaltad radar xround napplnx. Air Rcfuclablc. automatic 
nirht eoniTol systM w/eentrol stick st««rlnc. Hanmd by two pilots. 


OPERATING DATA 


AWILABILITY/OEVELOPMENT 


F«rry Ranc*t 1713101 

hefuel: unllalt*d 

Zm>l CelJ: 53,650* 

Cnbt Wt: U;;,ai3# 

f:Bbt Confjfj 2-3'/0«a 

hat* of elabt 36,500.' PPH 




PY-67 produetton 518 
n-6B product ion 207 
SE/ attrlttont 
EST FY -68- 36 
Fy-69-151 

Korat 2/68 36A/C 
Udorn 2/66 IdA/C 

• 


WEIGHTS 


FUEL A 


ND OIL 


DIMENSIONS 


Max Grose: 56000# 
Int. Fuel only: '♦6,1J0# 
Max Land wt: '♦6,000# 
T.O. Roll Hax wt: '♦5001 

* U#siKn Ilatta-ean b« ai- 
e»ed*d for spaeiai alsitons 


Totai 3,229 lal 
IntarnaX 1,869 (al 

Starti Air unit eartrldfa 




ELECTRONICS 




ORDNANCE 


Zky lipot 

X.iiand receiver 

(All KUUs to DC ineerporatad 1 

uRr.33u (TDA 

WHC. 160.1 


8UU.25 riara Pod 

Wild Uaaaal: 36 A/C for SEA . HOU 
Hall Eya Mlaslla 

(Sao axtamal storaa loading ctiartl 



SECI 

— r 
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a/ 

CHARACTERISTICS FOR US AIR FORCE AIRCRAFT 
TO BE DEPLOYED TO SOUTHEAST ASIA 
DURING FT 1 968 



F-lfD 



a/ See Table 39 



EA-20 Annex A to 
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TABLE ^0 
MISSION AND DESCRIPTION 



A-7D 

Th< "cAF A-7D Is a sine) i»-pltc« , single enelnc, llfht •tticK flrh'.T nlrrliri' rro-j-;-*'! 
ty Li nE-T^BTo-V'ivjrht. Pow-red Oy the Allison TF-Ui nonaf tertjurnlnp turBof^n «nr'lr« ■.■)-,:-^ 
i.r'.v)fi'y fiii^h subsonic level f 1 Ifht capability , and on "Xtendrd radl'js of •"tl-.r. ^ 
l"nK ]'iit»r-tln* over the target ^rea. Araaaent Ineludea H61 cattlnc typ? OOnn canr.or. 
"^nibl* of 600i> rounds/Blnute. Eight external stores station provide the eafablllty 
r^rry a wide variety of conventional ordnance In loads uc to i<:,oor> r'JundSi Alrcrifr v::: 
d'^llvT alr-to-surf«ee non-nuclear weapons in visual weather. 



OPERATING DATA 

Onp Pilot 

F*rry Ranc* 3«370nB 

Cp»»*»d (w/paylnid) 525 kts 

Coabxt Celllnc U0,000« 

T.O. Roll ; '♦,3B0' 

Air flefueilng Previsions 



AVAILABILITY/DEVELOPMENT 



Now in Production 

First Ar Dallvery - July 6S (t4St vlth TF-i»l 
encine) 
Deltverits - FY 09- AO 

FY 70-71 - 23B/Yr 
First opnl. wine - -tune 1969 

DEPLOYMENT 
SEA . Possible FY 70 



WEIGHTS 



FUEL AND OIL 



DIMENSIONS 



T.O. Cross IB,V*2 lt)s 

(R.?00 lbs paylMd) 
Coabat Max W;,CXX> lbs 



JP-W 

1500 gal (Internal) 



ELECTRONICS 

Madxr Beacon APK-15V 

Oopplrr Radar APN-153 

Radar Altlmttar APN-lWl 

Nav CoBBUter ASII-*»l 

Rid-ir Koslnc A Warnlnc APS>107R 

r>trlkr Canera 

Bull PUP CofflBand THttR ARW.77 

SreurF Voice KY-28 

IFF/SIF APX>6t* 

F.CH Control U-i»S7 



ORDNANCE 



CP Boaba 
Flrcboabs 
Hlnet 
Rockets 

C/B Dispensers 
Eye Series Weapons 
Bull pup 
Sidewinder 
Haver ick 
ShrUe 

M61 Al Cannon 
External Tanks 
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a/ 

CHARACTERISTICS FOR US AIR FORCE AIRCRAFT 
TO BE DEPLOYED TO SOUTHEAST ASIA 
AFTER FT 1968 



A-7D 
F-^E 
F-111A 



a/ See Tables kO through ^2 



EA-21 
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TABLE h^ 



MISSION AND DESCRIPTION 




The F-WE is a two-place, twin engine. ,|et fluhter. CapabllUlf-s: ull-weath<>r, 
:iir-to*air Intcreapt una mjssllr 'ronfiat with u Snarrows and «♦ Kelcon ntsslles. ajst In- 
t»rnai ^'.'HM earuion una ltd comuuclnK sight, imnrovwd radar for low l"Vfi I'jei'-oti 
c^Dablllty. n«dar has X- VM r^nge and tarri»t lock-on canablllty, Visual *«bp I owni 

conventional and nuclear -xcernai Bounty wiiepons nlua intnrnj,! k>Jm eannnn. Larger 
-ulyiJS ^""^ Improves entire perfomanc* -nvelope. Navitattonal aids are: TACAK 
•jHF/cr, Imrrovcd navl(!atton conputer and limited raoar rround mapplnf. 

Air rafuelAblei alao has autonatle riijhi cnncroJ systen with control stick stefrlna. 

Hanned by two pilots. 




OPERATING DATA 


AVAILABILITY/DEVELOPMENT 










Cmbt Weight 

Cmbt Conflc 


Ul,l09 lb.' 

. .....W Spsrrov 




WEIGHTS 


FUEL AND OIL 


DIMENSIONS 


Int Fuel Only.... U6, 000 Iba^' 

T.O. RolKHax Wt)W300 ft 

1/ DesiKn llalts can be nx- 
cecdad for spaelal Bias Ions 


JP-U 

Cartrldft 




ELECTRONICS 




ORDNANCE 


other Gear A Hods saao as F-WD 


Saaa as P.I»D except i 
Internal 20HH Cannon 



Table ^1- to 
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TA3L£ ^2 

MISSION AND DESCRIPTION 



Th- F-.llA 
■r.n *'»nr. f"! 



F-lllA 



in- »i«nt i«t.»r»»l ator? station*. Lorn ferry ranfr .xiows m 



OPERATING DATA 



AVAILABILITY/DEVELOPMENT 



H., sp».!d...J s-h'^'L',!" 

F. rry Rsn*-;..' I'^^SJ 

Cimbut C<«llln« 57f680 

1 iFht. R*rucilri« 



In Froductlon 

Delivery to Operational Unit* *Bpr9x 

Oct'^tv'^BulJdln* to Arprox \? /month by End 
a 66 



DEPLOYHEIfT 
Flr«t TTW at Cannon AFP. K.H. 



...Early FY t** 



WE 


IGHTS 


FUEL A 


MD OIL 


DIMENSIONS 


1 Do-.lcn MUsl 
1 Kmpty Wt.... 


on...(10.W»t9 Ibi 
lbs • 


jp-U 

W,6Ul gal (in 


ttrnal) 





ELECTRONICS 



ORDNANCE 



!!• Wirnitie tt D»«oy FUrtt 

ALH-"^ I 

r.\..:'t \ 
KSH .'. Trf Control 
UIIF/HF I 

HK p: I 

t:rn<i ro Air Davn Ulnk 



I 

WeBPons Bay 

AlM-»*0 MlS5U<? 

UU - \/A RKT lAun'Th'-r 

CBU-3U/B 

walicyt Mr I Mod OC.i 
NVC Ear Upns 



SECRET 



EA- 21c 
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L. (- 



1_ I. 



TABLE 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 
NOeCL 8UI-2VB 
■Ml 
SllflCt 



USAF 



CATEGORY FZRE 
BORB Alr-te-Burraei 
TAttCTSftrca tarc*ti 

vMiUl^lAMCTEl 



PHYSICAL CHARACTERISTICS 
LEI6TN 119 - 

15.75" 
VCUNT 



WEAPON CHARACTERISTICS 
HABNIAO Znemdlccl 
rilLEi 75 c»l Napata 
PttZlIt InccmlluT vfrMti 

KtU tICCII. 
ICTML AUA 



PERFORMANCE CHARACTERISTICS 

■AMC 

ALTITUDE 

PlttMT TtNC 

ftCCSBACT 

isinic SHOT) 



LAUNCH CHARACTERISTICS 

snrmiM luc* 

KltftlT MOOC Shallw dlv* or lav laval 
•ELEASE NOPE Slncla. pairad or aalvo 
imiTATIOIS 600 K2AS, *i to 2 



USING AIRCRAFT 
A>1I 
T-2B 

B.a6 

B.5T 

F-lOO 

F>105 

p-iii 



STABILIZATION 
Unfinnad, beltad aliBlma 



FUZES 

aw-7/B ( 



* eaU) 



STATUS FroAMCian 



61Tf 


1 1 






••0 




HM 





OPERATING SEQUENCE 



REMARKS 

D»««iepod prlnartlT for SAM aircraft prahlbttad rroa aalag tht haancr BLII-l/H/BUf-ar/B baaauaa 
of pylan load luiitatlona. Boltad Aliaina feana loadad in tM fltld. 









> 



SECKET 



EB-9n 



Table Ih to 
Annex B to 
Appendix E 




TABLE 15 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 



SCIVICt 
NMOr. 



BLO-32/B 



CATEGORY rzn 
BOMB Alr>to-*urr«e( I 
TAIKTS m* car- 
ftti Penormal, 
llftit ttrueturai. 

etc. 



PHYSICAL CHARACTERISTICS 
LCKTH 119* 
OlMEni 15.75" 

HCIfiNT 595 lb 



WEAPON .CHARACTERISTICS 

UMNIAO Xnevndljsl 

f lUlt 67 tki Napala B 

raitlt XapM*. now * tall 

II U well. XmwMmit cf recti 

1 

ICTMAl Att« 



PERFORMANCE CHARACTERISTICS 

RANSC 

ALTITUDI 

riiCNT Tin 

ACCBIUCT 

ft (SIISIC SNOT) 



LAUNCH jCHARACTERISTICS 
SUSfEMSlM 1*" lu|> 

OtLtTtlT meC ahallow div* or lov-Uval 
KLIUI MM aintlt. pairvd or ■•ivo 
LintTATlbtS 600 KXAS, *i to -2 



USING AIRCRAFT 
A-IX 

T-ae 

B-26 
B-57 
F-lOO 
F-105 

F-lIl 



STABILIZATION 

I 



FUZES 
FW-7/B 



STATUS 



Produstlen 



rsirr 



OPERATING SEQUENCE 



REMARKS 

A mmlM vmnXOn Of th* BLU.23/B, aaltvmd pr«rill«d vttti NAPAUUB. 




EB-90 
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L 



TABLE 16 



MUNITIONS DATA SHEET 



BOMBS 



OeSIGNATION 

MODEl W T7, 78, 79 

scirict «*■ • 



TAUETS 



PHYSICAL CHARACTERISTICS 
ICI6TM H«78,79> 

OtMCTM 

HtlMT 900 It 790 lb 



WEAPON CHARACTERISTICS 
MAINIAO XKCmXJIL 
r I Lift NilFAUl 

FUIIRt iBpMt, DOS* Md tall 

KIU flECH. iMMMlarr •ffaeta 



PERFORMANCE CHARACTERISTICS 



AITITUK 
rtltllT Tint 
ACCOUCT 

Pi (simi SNor> 



LAUNCH CHARACTERISTICS 
SUSPCISIO* 

etimiT NODC BhtUO* OT l0ii>l«««l 

ttllASI RODE aiBtla, pAiMd, «r MlVO 
IINITATIQM 600 UA£ 



USING AIRCRAFT 



STABILIZATION 



FUZES 



STATUS 



*vAit«aiLiry 

















•M) 















OPERATING SEQUENCE 



REMARKS 




""^^'^ EB-9P Table 16 to 
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■T M 



MUNITIONS DATA SHEET 



[DESIGNATION 
ttOOCL BLU^l/B 



NMC 750 lb 
SCIVlCt OSAT 



RAP&UI 



WEAPON CHARACTERISTICS 
«AIHCM IRCnSUIL 
riUIt lOO fftl amp»lM 
fUIlNt iMUt, MM * t*U 

KtvL ntCi. loMpaiwf •fftet* 

I LCTNJIl AICA 



T ABLE 17 

TMUTS 
ArM UrfftU 
PsraooMi, IlSbt 
•tne«Br*t 
««MelM. < 
MBU, ate 



LEMTII 
OIMTEI 

MtlMT 



16 >9 IQ 



69* lb 



130 in 
IS .5 Id 
19 .7 in 
700 lb 



SUSPE«S10« i*" 
OCLIfCtV moc ShkUM AIM, er iw 1m«1 
lUEASE HOPE 
LINITATIOaS 



Slocl*, or s«lv« 

600 UU, 5 C'»f «t««l 
carrlAC* Miy 



PERFORMANCE CHARACTfcWS i iwa 

RAMIE 

AITITIIOE 
niMT TINE 
HCCWMT 

USIN6 AIRCRAFT 

r-xoo 

F-109 
P-«C 
P-IU 
A-TA 
A-U 
T-26 
»>36 
B-97 



I STABtUZATlON 

UDflnnM I 

A statoilisiac riB i» w 
rwtlf aM«r dcvaiapMSt 
to provMai • Mf* rapro- 
dueaabi* tranter?. 



FUZES (KM* * t*^* 
FHO-T/B 

Nnai icaitar (WPl 



STATUS 



LABILITT 



OPERATING SEQUENCE 



REMARKS 
telta« 



t»m loiilai iA tha flalA. 110 |al. tank. 




3EC£ET 



EB.9q 



Table 17 to 
Annex B to 
Appendix S 



TABLE 18 



MUNITIONS DATA SHEET 



BOMBS 



0£SIGNATION 
NODCL BLU.37/B a/ 
HMf T90 It HftpalB BoBb 

smicc "SAf 



TAIICTS 

■tnietor»>, v«til» 

ItC. 



PHYSICAL CHARACTERISTICS 
ttlCTN 130 la 138 in 



18 .5 la 



DliWfTIt 
VlltNT 000 Ito 



18.9 IB 
19.7 Sa 



WEAPON CHARACTERISTICS 
NAUCU ZRCIUUCL 
flltti lOO C«l MAFUII-B 
rvZIlC iBpMi, net* «Ml tail 
KILL NECM. laeaeaiwr vfrMU 
11 THAI MIA 



PERFORMANCE CHARACTERISTICS 



nTITVM 
niINT TINC 
MCOlACf 

9x ISIULI SNOII 



LAUNCH CHARACTERISTICS 
SMSriRSlOa loM 

DlilVIIT MDE aiiaUaa Uv« or im lavai 

lILIASt NOOC 81afl«t pairM or aaive 

lINtmiOaS 600 KUS. >' S g*s, •ilaraal 
earrtaca aaly 



USINO AIRCRAFT 



STABILIZATION 

PiBBa« ai 
varateoa 



FUZES (Roaa aa« 
rw-T/B 

nsu Iffaltar (ew) 



STATUS 



OPERATING SEQUENCE 



REMARKS 
A/ MalM 



of BU-I/B, «*llv«r«« praftUaO aitli ItfAUI-B 




EB-9r 



Table 18 to 
Annex B to 
Appendix E 



TABLE 19 



MUNITIONS DATA SHEET 



OlSPENSEO MUNITIONS 



DESIGNATION lA/4 ft/ 

NOKL 



sttTtct usir 
nuuu. 



CATEGORY 
TAMETI ITM 



PHYSICAL CHARACTERISTICS 

Lunn u6.« In 

DIMtUll9.6 U 

ifiM 

VCICIIT 



WEAPON CHARACTERISTICS eenuw ixn 
MAMCAO 509 BLD-M/B BwUsU 
rtUKI BX 

mm 

till MOI. 



PERFORMANCE CHARACTERISTICS 

■mc 

UTITOn 50 ft (bid) 

nimr Ttm 

ACCVMCt 

P| ISIMLE SNOt) 



LAUNCH CHARACTERISTICS 

snriisin 

ItltASE HOOI 
LI^ITATIOMS 



USING AIRCRArT 

r-ioi (a) 
r-«c 

A-TA 
B-5T 



ivy tU i»tn), 600 KU (But 
90* sia Alt, statloo rmttietia 
M ttU •ireraft. 



DISPENSER DATA 

Th« CBD>1/a' mm tiM 
SUD*7/A «it'»«u«r aai tte 

CB1}*1A/A BSM UM WID-TA/A 



Fuzes 



STATUS iBfMtorr 



AMILABII.ITT 



— 



OPERATING SEQUENCE 



REMARKS 



vwAftbto froa 



M* to ttrw tsbH 9f«rirSa« tattoo ««^Miiaa. 




;ec 



EB-9s 



Table 19 to 
Annex B to 
Appendix E 



TA3LE 20 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 3/a. a*/A, ZB/A 



scivicc oBir 



ATM 



PHYSICAL CHARACTERISTICS 
ICUTa U6Aa 10 

OIMETII 19.6 IB 
niMT 833 lb • 



WEAPON CHARACTERISTICS 
MAMIfAO «09 BLD-3/B BoaUcu 
ritUi 1700 (itOX or C7eietel)/Boau«t 

rntii fart 111 

till NIW. n>MMta»l«B 

IfTNIkL MCA 



PERFORMANCE CHARACTERISTICS 



AITITOK 

niiKT Tin 



*% (Simi SNOT) 



LAUNCH CHARACTERISTICS 
snriiiiM i«" ivti 

OCltftIT HODt Low bltb apMtf 

ICLCASI IIOOC Tw «lafm«ri/MM 
LtfllTATteiS 390 Kto (Bia) 600 kta (au) 



USING AIRCRAPT 
P-100 
P-109 

r-AC 

B-W 
A-TA 



DISPENSER OATAy 

lOB-T/A <CBII-a/A) 
8tB-TA/A(CIS-SA/A) 

SI».7B/ACC8U.2B/A) 



FUZCS 



STATUS 



Awn aoa.it t 



ESC 



I I I I 



OPERATtNG SEQUENCE 



REMARKS 



n^A 




^ — 



SSCBCT 

EB-9t Table 20 to 

Annex B to 
Anpendix S 



T;3LE 21 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
"OKI CBO-VA, JA/k 

Hani I 

lltTKt USAT 



MliF. 



ATM type* 



PHYSICAL CHARACTERISTICS 
Ltmni 118.*8 

VtltllT 693 lb 



WEAPON CHARACTERISTICS 
MIMMEM 371 jBLO-T/B 392 SLO-TA/B 
riUKi ia»[BbM«< cbarf 

KILL RtCI. SpAlUac A frMMta 
LCTMl AICA I 



PERFORMANCE CHARACTERISTICS 
AlTtTOOS 

rtiwT Tmi 

ACCBUCT 

P| (SflUf SNOT) 



LAUNCH CHARACTERISTICS 



OCttfCir NODE lUgH S»M«, l«w (50-190M 



USING AIRCRAFT 
P-109 
B-5T 



I 

ntEASi noot 

I INI UT tot! 



19 tata ••ISO 

350 kla (ala), 600 kU (i 
or lUteli 1.1 



DISPENSER DATA 



FUZES 



STATUS 



AVftN.A0H.ITt 



OPERATING SEQUENCE 



REMARKS 





3EC^T 



EB-9u 



Table 21 to 
Annex B to 
Appendix E 



TABLE 22 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



OeSIGNATION cBO-TA 

ROOCL 

■Ml 

SI If I CI OStf' 



iS- 



ATM ttfgtU 



PHYSICAL CHARACTERISTICS 
ICMTN 101.25 U 

dimhtii i«.t5 id 

%fU 13.7« la (kitfc) 

HtltHT 799 :ib - 



WEAPON CHARACTERISTICS 
HAMf ftp laOO BU1-18/B 
riLLEI 

Fgtlil UpMi (BLU*18/B) 
KILL KCN. 
LITNAL MM 



PERFORMANCE CHARACTERISTICS 



ALTITUBI 
FLIfiNT Tim 
ACCOMCV 

ri (ttmi siief> 



LAUNCH CHARACTERISTICS 

DiLiviiT noei Urn i«**i, mito 

ICLIASC KOOC Rl9Pi* f^r* ft^ 
LINIUTIORS 600 »U, • f 



USING AIRCRAFT 

T'lOO 

r-«c 



DISPENSER DATA 

doMfM«ir« •jMtten 

•Mb villi • pMfcM* 30 

«ltli lediTMual ••piiiaioa 
cbrtrMgb . 



Fuzes 



STATUS 



OPERATING SEQUENCE 



REMARKS 



m/ lub«« nr« M lent tait«B b«l4 M» 



(0.1, 0.2, 0.3, o.«, or 




SECRET 



EB-9V 



Table 22 to 

Annex 3 to 
Appendix E 



TABLE 23 



MUNITIONS DATA SHEET 



DISPE NSED MUNITIONS 

IS- 



DESIGNATION CB0>1»/A« 1«A/A 



ua*r 



smicc 

NAIOf . 



ATM eo*«r*t* 
Antl-Mtwrtsi 



PHYSICAL CHARACTERISTICS 
ICnTK 83 U 
OIMITII U.28 is (.!*•» 
S?M 9-3 la ihltb) 
MIIIMT W 1* 



WEAPON CHARACTERISTICS 
MAMCAD Ilk BUJ-VB BosUata 
rilHi lTOf» tOI ar Crelatol pmr bamUmX 

mm iBpMt 

KIIL NICll. r?«g— M tiaa 

I 

LtTNAl AtCA 



PERFORMANCE CHARACTERISTICS 
lANSt 

AUlTVn 

ntciiT Tin 

ACCetACI 

(StWlI SMT) 



LAUNCH CHARACTERISTICS 



SUSVINSIOII !•> Ittgt 
OILIfEIT mot U« 

ttiiAst jiiOBi aiad* or rippi* 

imtTATtORS «00 %U (MlK A V 



USING AIRCRAFT 
A>IS 

t.26 

»-5f 



DISPENSER DATA 

BUU-1a'/A (CBOol* (A) sad 
SUU-IAA/A (CBU-IAA/Al 



FUZES 



STATUS 



AMILAtlLITT 



OPERATING SEQUENCE 
BoaU*t« ciMtart toy •»plMt*« ««rtrl«t» A* 




SEC 



EB-9w 



Table 23 to 
Annex B to 
Appendix £ 



TABLE 2^ 

DISPENSED MUNITIONS 



MUNITIONS DATA SHEET 



[DESIGNATION 

IMC Cluster Hoi* 
SIRVICC ■ 



CATEGORY , 

TAttITt km t«r(«i 

Aatt'-p«rsonfMl/ 



PHYSICAL CHARACTERISTICS 

tisLCMrH in.Q- 

OlJWCfti 15.0" 

SPM 30.0 

HCICRT 930# 



I WEAPON CHARACTERISTICS 
MIMAO ^65-<.70 PI.«I-26/B P«Bljl«t 
rtllM 139 # Ht 

FUZIRC Tl»»d or proxialty slrtonrst 
Kill NCCi. Fr^g«Hint«tlon 
LITMAL ARIA 



PERFORMANCE CHARACTERISTICS 



AlTITDn 
fllMT TINl 
ACCUtACT 

(SmU SNOT) HvKmrttM 1/ 



I LAUNCH CHARACTERISTICS 
SVSfCRItM lwi« 

NtiniT Rett Dlv*, illdt, XWl or ton 
RILIASI MM 31ratl«t >tlek or aalve 
imiTATIMS '-50 KH or MMh 1.2, <:'» 



USING AIRCRAFT 



F-lOO 
F-105 

F-111 
B-57 

A-7A 
A-IE 



(>♦> 
(7) 
(8) 



I DISPENSER DATA 

::im-30/P (C8U-2»«1B) 

r;inj-39/P (Ci«ii-89iBJ 

ni •ip'^nsvrs »r" y«rto»it 
MOtftrteatlons of trie MK5 
Mot SADEITF. mspanstr 



FUZES 

MK339 (CBP-2J/B> 
H907 (CBtr-Tb/B) 
nm-?f>/« (CTn-35/B» 

M219 rBLTi-26/P) tpin-oratd, 
mpact rut* 



STATUS Inwontery 

Pntawntly ratlemd. Protfaetton 
■ehaiiui*d to raacn BOOO/wmtn by 
Fab 19^8. 



■■T li mfciiaaiKa3fj»Pfliit«t3ii miV 

nrciiiEcitaiii2iiiirnza:uj^ 



tflipar*t4 oraa. C8q-35/B haa a radar altlaatar tvttnt capability 



REMARKS „ ,r , ^, 

J/ 31n(Ja Shot (EitlMtad) 

Trucli eofwoy'u"^«98'» ft) 
P«(rionn«) prona (16'*»J26» 
Pcrsonnal prona (98>«9fl*»» 
partonmi Standtnc <16>*t328) 
P^rmuwi StandlRC <9BWi98>*) 



.520 - .71'* 
.312 - 
.61W . .938 
.383 - .733 




EB-9X 



Table 2h to 
Annex B to 
Appendix E 



TABLE 25 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

I 

KOML CBO-aV* 



SClVKt 



ox: 



ATEGpRY,„„ 
tf08tO Kontzou 
TAUITS 



I WEAPON CHARACTERISTICS 

riuci I 

mm CMtrifBi^daw 

KILL RtOlJ 

I 

LCTMAL AHA 



PHYSICAL CHARACTERISTICS 

LinTM 81.31 to 

OIMCTCI 9.3a in wWth 

%fUt U.SB is iMltbt 

«IMT 90 lb (MnT), 
264 Xb UmM) 



PERFORMANCE CHARACTERISTICS 

lAIIC 

AltlTQM 

n.>MT Tim 

ACCMUCT 



I LAUNCH CHARACTERISTICS 

snvmioa ia* 

DELIVCIT HOOf Lo« 1»»«1, blg te -« M «< 

I 

nUASI MOM 81a«l* or ripn* . 



USING AIRCRAFT 
A-IS 

T-ae 



. I 

LINITATIOIS 



RalMca Of tlOB MMt b* M«« tmtmn 
Uk»«rr l6o-M> uas, Abam 



DISPENSER DATA 
1 SUO>*/A U m trlMiflT 

1 m tabw. tacb tub* keUa 

1 n BLV-n/B boabUU. 

1 ellM »ecflB9ll«b«4 br 

1 alMtrieal ignltlm ot car- 

1 tr»t* wtiieb builds «» ■•• 

1 fTMmr* to aoM ipaUiM 

1 pU«M- 1 


FUZES 


STATUS DwalnpMM* 


^ ^ 



OPERATING SEQUENCE 
•iBgls tab* Mttan 30* 



90* sM* ITS* looi. 



REMARKS 





ic 


0 ■ 


1 r 
1 




"rat 



3ECR^ 



EB.9y 



Table 25 to 
Annex B to 
Appendix E 



I- L. 



I 



I 



TABLE 26 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

IMC -AnFvr 
StIflCI 



CATEGORY nu?TCT 

-11 r-'.o-Pnrf 
TAMCTS 

Ant 1 -ftfT nonrml , 



PHYSICAL CHARACTERISTICS 

LIKTR 

DIME Til 

SPM 

HCMNT 



WEAPON CHARACTERISTICS 

riiLEi 

fotite 

KILL NCCN. 
ICTiAL AIEA 



PERFORMANCE CHARACTERISTICS 



Air I ran 

fLIiMT TINC 
ACCOBACf 

ft (time SHor) 



LAUNCH CHARACTERISTICS 

SUSPIHStOfl l**" >ucs 
KlIfEIT HOeC 
ULMSC 11001 
I Ml TM IMS 



USWa AIRCRAFT 



DISPENSER DATA 


FUZES 




MK^ Hod U, rlamsnrlJ 


M907 m*f:n tlw 


fuze opvni 




cluit«r, can 


b« lat rron 




>> ro 92 .ICC, 


0.5 ««c 









STATUS 



OPERATING SEQUENCE 



REMARKS 



'frrr 'ivi o 



'*jO/M»»0 ■•.••il 





EB-9Z 



Table 26 to 
Annex B to 
Appendix E 




OeSIGMATlON 

NOOIl BUI-VB, 15/B ft/ 



MUNITIONS DATA SHEET 



TABLE 27 

DISPENSED MUNiTIONS 



uifict "Sir 



/nxtmcm 



Area eorvrac* 
ABti-MMrlvi 
Aau-f 



WEAPON CHARACTERISTICS 
MtNtAD k' St»«l b«n» ID Klniim Mtril 
rilltl X70 'tru> UZ cr CXCLOTOL 
fUZIH Ufmrnx 
KlU MCII. fr«|M«t«tl««, 850,*", X6 crate sta-l 
LITHAL AIEaI 



PHYSICAL CHAHAClf.RISTICS 
If KIN 3.7^ In 
OIAHEUI 2.T9 in 

WCICNT 1.73 lb 



PERFORMANCE CHARACTERISTICS 

HUM 
altithm 

Ftint TIM 

ACCOBMT 

f| (SlUlK SNOT) 



LAUNCH CHARACTERISTICS 



svsfcattON 



tCLCASI Noei 
LINITATtORS 



DISPENSER DATA 
StW-TB/A 



USING AIRCRArT 



FUZES 



STATUS lotMrtATT 



AVaiL**ILITY 



OPERATING SEQUENCE 



REMARKSj 



BL»*3/B 



W 




EB-9aa 



Table 27 to 
Annex B to 
Appendix E 



f 

t ■ 



•1 

L . 



I 



TABLE 28 



MUNITIONS DATA SHELT 



DISPENSED MUNITIONS 



DESIGNATION 

MOOCL Hlli.b/)!, 
NiMI 

SCttlCC TtSAF 



C AT EG DRY p oBbl* t 
Al r-to-aurilcr 

TAUITS 

ADtl-ptrioniwl 



PHYSICAL CHARACTERISTICS 
UHTM 1..92- 
SIMCTER 2.78" 

MCltRT 1.187^ 



WEAPON CHARACTERISTICS (COFRAH ITEH) 
HAMEftB 

riiLCR nr. 

mm * 

IILL HCCa. Frit«*nt,ition 
ICTRAl *IE« 



PERFORMANCE CHARACTERISTICS 



ALTITVSC 
FlIfMT TIRE 
ACMUCT 

(SliBLE SNOT) 



LAUNCH CHARACTERISTICS 

SUSPIMION 
OEIITERV MOt 
U LEASE NODE 
limTATIOIS 



USING AIRCRAFT 



DISPENSER DATA 



FUZES 



STATUS 



AVAIL AM.ITT 



OPERATING SEQUENCE 




SECRET 



EB-9bb 



Table 28 to 
Annex B to 
Appendix E 



TABLE 29 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

NOOfL rl|U7/T(. 7A/B 

SCiflCt nr.AF 



CATEGORY 8ombl«t 
AJr-to-$arf«ce 
ttltCTS 



PHYSICAL CHARACTERISTICS 
ItlCTK 7.86" 
OIAMCTCR 2.75" 
SPM 

HIISIIT 1'3?# • 



WEAPON CHARACTERISTICS 

riiLU 

rniH Paraeinit* iriwd, inpaet fuxad 

KILL NCCN. r.oiilllnc and fraSMittl 

I 

LCTNAL ARtA 

I 



PERFORMANCE CHARACTERISTICS 

tutc 

ALTITOK 
fLIMT TIM 
ACCVIACT 

Pk (SimC SNOTI 



LAUNCH CHARACTERISTICS 



SUSPCNSIOR CPI'-VA Munition. 1^" lufs 
OCLIVHtIiiOOC Hlfri-iB»«4, low l«v«l C50-15O') 



RCUASE 



USING AIRCRAFT 

r-100 

F-105 
F-»»C 
B-57 
A-7A 



19 tut)# aalvo 



LinrTAtimS 350 (mln), 6OO ns (max) or 

I Hm\.t\ 1.1 



DISPENSER DATA 

pmi-io/A 

I 

raraenut » 



FUZES 



STATUS 
Inventory 



Awaii*aa.iTT 



OPERATING SEQUENCE 



REMARKS 




3ECBET 



EB-9CC 



Table 29 to 
Annex 3 to 
Appendix E 



TABLE 30 



MUNITIONS DATA SHEET DISPENSED MUNITIONS 


DESIGNATION 
MODCL Plt!-:A.i. 
•AM 

SCIflCC ""V 


CATEGOR 
Olspcnsrt 
TARSE1S ' 
Ar«t cm 


BonMct 
lr>to-Surf 


PHYSICAL CHARACTERISTICS 
KtHTH 2.ie» 
DIAMETER 2.16" (wld«l 
SMI -..65" (thick) 
KEI8NT O.USitlf 


WEAPON CHARACTERISTICS (COFRAN ITFH) 

ttUIEM 

riLLEt 

FttllU 

lILL NECa. Fr«iiWnt«tlon 
LCTNH MCA 


PERFORMANCE CHARACTERISTICS 

UMI 

ALTITUDE 

rilCNT TINE 

ACCUACT 

»l ISimE SH0T} 


LAUNCH CHARACTERISTICS 

nitnn wan 

KC LEASE ROOE 


UStNG AIRCRAFT 


DISPENSER DATA 

:*.tnt.j rt!(r«n^'r -arrl»n 
i?Ot< Hiti-m: iinP.s, Ir 

•-•(Ti -tltti n *%'' unit p^'kbc* 
w;,!"!! ^^«■K3 ui> on ^J'xillon 


FUZES 


STATUS 














NO 












OPERATING SEQUENCE 


REMARKS 



SECRET 



EB-9dd 



Table 30 to 
Annex B to 
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TABLE ^1 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

juiiaix Bom 

SEITICt 



ORY 



PHYSICAL CHARACTERrSTlCS 

lEiiTN 3.T IB 

OlMtTCR ««75 10 

SPM 3*(^ IB slMk iMlfht 

MflINT lb 



WEAPON CHARACTERISTICS 

tlAINIAO Nodnlv Iron rraCBW^lBg CM* 

FtUEl 0I26 lb il-6 

I 

ratlM Cantrinital 
KlU lltCII.| 
LCTNAL AICA 



PERFORMANCE CHARACTERISTICS 
AUITBDC 

aitn Tint 

ACC0MCT 

ft (ItitLC SNOTI 



LAUNCH CHARACTERISTICS 



SiSfCMIM 1«" nm-14/A «!• 

I 

DCLinii nsc 

I 

ItLUSt IIOOC Slii«l«, or rlpp\« 
L INI TAT IMS 



USING AIRCRAFT 



DISPENSE 
CBU-39/A 

•MH Of 


R DATA 

(132 ta«bi«ta in 
lis- tabu) 


FUZES 

Spin am K*XUit 1000*) « 
tpia 4*e«y MteaailM nt 
2000 rpa. 

Tba BUJ-40/B bu a loaf 
delay tuM. 


STATUS Iw— Wry aad Oanlapwat 

AvftN.Ain.irT 


OATC 












MO 








— t— 





OPERATING SEQUENCE 



REMARKS 




I ' I 
Munifin : 



1 ' i ' i 

2 3 4 



SECRET 



EB*9ee 



Table 31 to 
Annex B to 
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IA5L£ 32 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

NOKL 8LU-a6/B, 41/B 

HARI 

scnict uskf 
nutnr. HQiray««u 



ATM ce««rM« 

Atitl-Mr*OMMi/ 

■•Uriel 



PHYSICAL CHARACTERISTICS 

iCMfN 

OIMCTCR 

SfM 

KI«IIT 0.9S« lb 



WEAPON CHARACTERISTICS 

MMMtAfi StMi telli io •lumiraia Mtrit 

nun 

FUtlW Spin sraad, lapmt dstoMUoc 

KILL mCll. rrBffMataiiOR 

L'CTNAL AKtA17.6> (bImMIrc Ireepi), 10.6* 



PERFORMANCE. CHARACTERISTICS 

umat 27000 ft (ms to**) 

AlTITmt 
FIHMT TINC 
ACeOIAtT 

fl (SIKLE SNOT) 
Dud rat*! I'M 



LAUNCH CHARACTERISTICS 



SUSrCRSION CB1).33/B. a«/B, 35/B MtraiUOD, 
l*" Ivga 

QClivciT mat L«v«l, «!▼■ «r tea* 



Cluilw 



tCttASC 
LINITATIORS 



USING AIRCRAFT 

r-100 

F-105 

r-«c 
. f-lll 

»-97 

A*TA 



DISPENSER DATA 
8UU-31/B <CBU-33/B) 



FUZES 

N«319 • AralDf ranc* 
3«00 to 3200 rpa, aacMai- 
eally tlaart air bunt fuia 
«lUi black pwttmr* fvw 
•at dnrlnf arafllKht 
oparatleaa i« t« 92 aae) 



Tba BL0.«1/B haa a apt 
ftta fvaa. 



STATUS 



AVAIL 4an.lTV 



OPERATING SEQUENCE 



REMARKS 




SEC 




EB-9ff 



Table 32 to 
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Appendix E 



MUNITIONS DATA SHEET 

DESIGNATION 
NOOIL ">'j 

■UE *iit ,1 - p*r«onn^] |r»n«d« 

scnici 



WEAPON CHARACTERISTICS 
MAINCAO 

fUZINfi 

KILL NECN. 

I 

LAUNCH CHARACTERISTICS 

! 

ouinRV 

UltAStl «00C 
LIHITATtOn 



DISPENSER DATA 

HK5 Mort 0 wl».n 2000 t**f)9 



OPERATING SEQUENCE 



REMARKS 



TABLE 21 

niSPgNSED MUNITIONS 

CATEGORY ri.p.n.4««»MVSlCAL CHARACTERISTICS 
Munitlon/Alr-to-Stirl vec 



TMUTS 

Antl'Pvrtomwi 



com AH 



OliWEni l.*:^- 
MEIINT 0.287# 



PERFORMANCE CHARACTERISTICS 

lAHtE 

ALTtTOOE 

aim TINS 

MOItACV 

»C ISIItLE SM9TI 
USING AIRCRAFT 



FUZES 


STATUS 1 


iKpaet 









EB-9gg 
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TABLS 3V 



MUNITIONS DATA SHEET 



GUNS a PODS 



DESIGNATION oux fOO 

NOPCt SUO-tl/A, liA/A 
MUf niKZPOO 
SCIVICC US*F 



TAtlETS t^rmcmmk. 



PHYSICAL CHARACTERISTICS 
tEII1N95 in 
OlAlltTCI 12 In 
SfM 

NCIGHt 335 lb (loaded) 
205 lb (Mpty) 



WEAPON CHARACTERISTICS 
MAINE AO fl»U. Tr«c«r«. AP 

riuci 

Kill "leu. mmct 

KTMAL ARC* 



PERFORMANCE CHARACTERISTICS 
■AMI 

AiTimi 

niMT TINE 

AccwiACT 6 "ii* 

»l (SI««ll SNOT) 



LAUNCH CHARACTERISTICS 
SUSrCNSIOI i*" 

OCltVCIf "OBI 3tr«mnc, «!»• 
itllASi noot Sunt 

LIHITATinS Madh 1.2. 6 



USING AIRCRAFT 

A. II 
T.26 
B-26 



GUN DATA 

Tm 6 bKrrcl Ratline cun 
9750 fpd Buuit vsiodlty 
NOMl QAtf-a/A, 2A^A 

■Oil 7.62 «i 

•ATI 6000 9pm {ms) £/ 

CAMCITT 15O0 rdl, ■Iddtrle 
dptv» fi/ 



CARTRIDGES 

N61 Af (Nato) 
M62 TTBSar (Nato) 
USD Ball (Nato) 



STATUS XnMiicarr 
Oaa drlvi ■odifteatAon in 



baft 














MO 















OPERATING SEQUENCE 



REMARKS 
a/ UatMl 

^ PoMrad by Nload battary tn pod 



a/ UatMlly flrad at 2000 apa 
5/ P« 




3ECI 

"7 



EB-9hh 
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TABLE 35 



MUNITIONS DATA SHEET 



GUNS a PODS 



DESIGNATION QDK rOD 

I 

MOIL aUU.t8/A. 23/A 
HMf j 

scttticx us*r 

MlVf. 



CATEGORY 
Atr-to-Surrae* 

TARCEf S rmemal. 
llSht aacartal 



PHYSICAL CHARACTERISTICS 
LCISTN in 
OlMETtR 16 in 

srM 

KtSiT b69 Iti (icwdcd) 
240 lb (cBptr) 



WE APON I CHARACTERISTICS 

MCAO fiaU, Tnem, A'. ATX 
FILUt 



fUltW 



KILL NCCN. IiiPMt 



I 

LETHAL AIEA 



PERFORMANCE CHARACTERISTICS 

RANCE 

AITITUOI 

fllMT TIM 

AcesutT 

»l ISINCLE SNOTI 



LAUNCH CHARACTERISTICS 



susrcisioi 14" luf* 

OELITERT ImODE Oif, StrmtrXtt^ 

I 

RELEASE NODE 

. I 
LINITATIOIS 



USING AIRCRAFT 
A.1E 

T-ae 
T-a6 



GUN DATA 

L 



rr^E Slntl* bUTVl MO. 
recoil, &ir soolatf 
MODEL M3 

iORE -50 Mi 

RATE 



CATACITT 



750 



CARTRIDGES 

m AT 

MB APX 
Mao ATX 



STATUS In ntam r 



OPERATING SEQUENCE 



REMARKS 



SECRET 



EB-9ii 



Table 35 to 
Annex B to 
Appendix E 
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TABLE 36 



MUNITIONS DATA SHEET 



GUNS a POOS 



DESIGNATION OUN POD 
«i SUU-16/A, ZVA 

self ICC "s*r 

HMSF. 



PHYSICAL CHARACTERISTICS 
LCICTM 200 in 
OUNITtI 22 in 



HtlCNT 1670 It 
1000 lb 



WEAPON CHARACTERISTICS 
MMNEAD API. KEI, B>11 

riiui 

tut Men. frm^mtif, *P preJMtllta 
ICTNAt. AHA 



PERFORMANCE CHARACTERISTICS 
■AMI *soo rt 
AlTirOPE 
rLUNT Tint 

ACCtWACT 6*8 «il«a (BOjC) at 4500 ft 
fSIMlE SHOT) 



LAUNCH CHARACTERISTICS 
SttSfCIStOl 30" 

ociifciT mat 01 v« 

RCLEASE ROOC 
LINITATIORS Hsoh 1.2 



USING AIRCRAFT 
P-100 

r-105 

P-IIIA 
A-TA 



GUN DATA 

TVM 6 b«ml (fttllnc |un 
NOeCi OAt»-«/A 
lOlt 20 

•All 6000 9m a/ 

CA»ACITT 13*0 r4a (aou-l6) 
1200 rd* Utnf-23l 



CARTRIDGES 
h;3 API 

KM Ball (Praecica) 



STATUS XnvMiterr 
StlD.83/A tevalopMit 
Tnak 8S010S 



Av»ti.*sitrrY 



wo 



OPERATING SEQUENCE 



REMARKS 

a/ Ih* SU0-I6/A la a raa atr turbliM «rm. 



lha 8U0-8VA la A IM drlvan ■edal of Cha aUU->l6A 
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TABLE ^7 



DESIGNATION 



NQKl 
NMI 

sttvtcc 

UliUP. 



MUNITIONS DATA SHEET 



GUNS a POOS 



I 

m« Oun rod 



CATEGORY 
Ajp-to-Surf»et 
TAMITS r«r»onn«i, 
Mt«rl*l 



WEAPON 
MAtNCAD 

riLLH 

miM 

KILL NCCM. 

I 

LCTNM, ASIA 



CHARACTERISTICS 
Ball, Tt m w 



LAUNCH CHARACTERISTICS 



SUriMIM 



ocitvcRT met lo® *50 ft, «5o ictt. 

I 2500-3000 ft. Slmnt rsng« 
ICLEASt MOf 

. I 
L mi TAT IONS 



PHYSICAL CHARACTERISTICS 

LCttTH 197 m. 

OlANfTC* 

S^AA 

irCltltT 1350 lb . 



PERFORMANCE CHARACTERISTICS 

AAME 3000 yds. (au) 

ALT! TOM 

rLIINT TIMC . 

ACCBtACT 

ISIKLC SNOT) Jt. Tknk. .Oft psrMd mO, 31J 



USING AIRCRAFT 



GUN DATA 

I 

TTK Do«ibl« 

HOWL MKll 

20 aln 

i 

KATC *a<» 

CAPACITT 750 rda 



1 CARTRIDGES 



baml MO 



STATUS InvMiCorr 



*VftH.**H.ITT 



OPERATING SEQUENCE 



REMARKS 



Gun M«ehani«m 
AsMintoty 



AH. Lug 




TubM 



M«oaitn« 



3ECB^ 



EB-9kk 
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TABLE 38 



MUNITIONS DATA SHEET GUNS a PODS 



DESIGNATION aim hount 
WOtl5V3B, 5V5<>. 6Ve7. BV55 
MME ttenl auni 
SERflCC DSN 


CATEGORY 
Shtp-to-Surfaet 
TAI8CTS 3herc 
tnitbllatlom 
paraoniMi * 
Mt«n*l. Ants* 
•ireimft 


PHYSICAL CHARACTERISTICS 
LEI6TN 

OIANETER 5-6' bom 
S^AR 


nunf. 








n ICMT 50-200 Ibt 


WEAPON CHARACTERISTICS 






PERFORMANCE CHARACTERISTICS 


HAtMCAO HB k AP mrliMM 
FlUCR 

FUZIlS Cont*at Preslalty fustnc 
KILL HCCN. 




■ 5"/38s IBOOO yd* 
S"/?*! 25900 7d« 

6*/V7t 29200 rdi 1 
8"/55i 29800 rd« , 

Aooauert o.sx ««riMtian o.or* iunc« 


LETHAL Alt A 






1 




LAUNCH CHARACTERISTICS 






USING 


CRAFT 


5"/38 i;-l6 nm/tub*, Slncl* * Twin Tubn 
5"/5<it«0 Rra/1lib«, Autmvie Slnsi* Tub* 
6"/«l7:10+3 RFM/Tub*. Trtplt Tub« 
8"/53: 3 lvn/Tub«, Trtpl* Tub* 


5"/38t DO 

6"/«Tt CIO 
8"/59t CA» CAO 


GUN DATA 
TTW 
HOMt 
lORE 


CARTRIOGES 




STATUS 

Continulns production to aoot In* 
wwonr objMtlTOfl. Onnll «erld 
«iAt ifimnconr i« (ood. Amiability 
of ohargo and projoetllM for eortsin 
appUoationa aay b* ilaltad rtapawatm 
on uaac* rata. ^ 


■ATE 








AV*H.*tn.lTV 


CA^ACtTT 


















r-i 1 1 i : i 



OPERATING SEQUENCE 



REMARKS 

«/ 5"/9* And SV38 HAP (Keeint aaoiat preJdctUaa) ara piaimad tor R 69 and R TO. HAP will 
axtand roucaa fellow 1 5yi»: 26000 yte* 9"/M» 24000 fda. 




Table 38 to 



Annex B to 
Appendix E 




MUNITIONS DATA SHEET 

I DESIGNATION 
I HOOU 2.75" Tfl^ 
RANK 

SHVin tPff/tlSM/HSHC 

, Ruur . 

WEAPON CHARACTERISTICS 



TABLE 39 



CATEGORY Air -to 
Surr«e«, Alr-to-AIr 
TftUtTS 

Pcrieofwl, v*hlelft 
boats, taidn 



St* Mmrlu §/ 
Blast and rrai 



riLUt 
ruziHS 

lilt HtCM 

I 

I LCTMM. MCA 

I I 

I LAUNCH CHARACTERISTICS 

SUSrilSlOi 13" * 30" i'i«a (iBunensr) 

I o 
MLIfCtf MOI 5-30 dlT« 

ttllASt MM Sliiflt or rippls 

LlNITAtlOIIS 600 kti 



ROCKETS 

PHYSICAL CHARACTERISTICS 
tEMTM k8.; - 
DliMtTCfl 2.75' 

NEIBNT ie# 



PERFORMANCE CHARACTERISTICS 
tAMt 2000 - 6000 • 
AUITUOt 
rtlMT TINE 
ACCtllACV 

ISimC »«0t) BwrkJi 11/ 

USING AIRCRAFT 

r-100 

pji*c 
p-iii 

A-IB 

T-ae 

B-57 
A-7A 



LAUNCHER DATA 
p>>slcnatipn 

I.AU-3/A, J*/» 
UII-l«/A _ 
I.AU-52/A. 32A/A.32B/A 
I.AU-U9/A 
LAII-WQ/A 



Tubas 

19 
19 

7 
7 
7 



RMiarkfl fi/ 



PROPULSION 

TTVt solid Proptllattt 
NOKl MC 3 
TWraST 720# 

.Hoter is 2.75 " «!• » 39.62" 
Walfht 11.32# 



STATUS 
tnvantof y 



AaiLITT 




I OPERATING SEQUENCE 

n.U..rV tactic 5-30" ««. rai.as. at 2900 • altltu-.. W50 kt. 



REMARKS 1^ 

HAMt. I 

1 F1ll»f 
Fut" 



w»*frtt 

Kill (*<tch 



KE 

MK 1 Hod 1 
1 >« MRX-1 
HK 178 
Contact 
11' 
6.5 # 
Blast and 
rracaanta 



]|EAT 

Mr 9 Mod 0 
.89# COBS I 

MK lei 

Contact 
11' 
6.5# 
Sh^psd 
ehari* 



b/ K!itl«Bt«> Stn|is-r«as Pit 

I 



HT.kP 
K151 

2.5# C<»P 

Contact 

11' 

9.5# 

Blast and 
rracaaitis 

f 



FLELKEi Id 

moi 

Floeiwttas 

MU76 
Burnout 
18.5'*- 
9.i0 

HLfh anarty 
1 



■nd is d1spos«M' 
Is rannaltl*. Tb' 
Mlctis t7Sir 1aa4«Kl 



31 # 

Th- I 
t A-V/A 



1.1 Tank 

*T, 19 (r««attctf) 
1.5 ton trues 
KOHAR Beat 
57aB tun 



.01 <2 pods) .01 (5 pods) 

.01 (I pod) .01 (3 pods* 

.05 <1 pod) .02 (l podi 

.01 (1 pod) .01 (1 pod) 




t,n rrsa 



SEC 
— 7 



EB-9mm 



Table 39 to 
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TABLE 



MUNITIONS DATA SHEET 



ROCKETS 



DESIGNATION 
MOOCl 5.0" FPAR 
RANI ZVHl 
UlftCE USM 



CATEGORY 

Alr-to-surfae* 
TmCTS 

tatl*p«rfeantl/ 
tnt«rl«l/t*Rk 



PHYSICAL CHARACTERISTJCS 

CP 1/ ATAP t/ 

LMSTH 95" 107" 

OlMCTCI 5" 5" 

SfM 

«CI6NT 107# 



WEAPON CHARACTERISTICS 

HIM OP 1/ MK32 <fAP ft/ 

riUCI ^'^ir Cemp B 15'0» Comp fi 

ruziis ContBct, d«Uy. Centaet, presialtr 

proxlMitr 
Kill MCN. f rigiwntBtton ami Bltit 

IITMI MEA 



PERFORMANCE CHARACTERISTICS 

ALTITUDE 

FLUNT Tin 

ACeimftCT 

ft (SIMtE SHOD 



LAUNCH CHARACTERISTICS 

SUSfEHSIOR 1^" and JO" luia 
DEilVEIT WK $-30° diva 
ttUME MODI ilncia or rtppla 
LINITATIOIS 



USING AIRCRAFT 
T.38 
F>100 

r-io5 



LAUNCHER DATA 

LAD-IO/A is a four tuba 
■lualRua launchar, rauaabla 
ror ■pproxtmtaly 29 rtrlnca 
It is 97.6" long, i3.9" 
aiaactar and walina 927# 
loadad. 



PROPULSION 

TTrc SQlld prapallant 
HOMl KK 16 Hod 1 
TMMST 



STATUS 
Invaittorr 



AvaN.aBiLirT 



OPERATING SEQUENCE 



REMARKS Mod O warnaad, 17. 0?" lont« Is for tmmrml purpoia antl-pvrtoanal/MtariaJ . 

iifl*i tna HKlBS, NK 191 Ned o of ruzaa. 

b/ my> Hod 0 ttanwad, 30.3" lone, la for aaCl-taiik/afMr/aiitl-ptrsaiifwl. Uaaa tna 
HUBS or t#»lC rtiaa. 




sum 




EB-9nn 
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TABLE hi 



MUNITIONS DATA SHEET 



UIDEO MISSILES 



DESIGNATION 

I 

NOKL BUUPOP B 

NME AGH-12C, 12(E>*' 

1 

SCmCC USAF/USR 

1 

MRtfF. Htrtln 



CATEGORY 
Alr-to-Surf«e» 
TMCfTS Point T«r- 
C*ts 

AAA/8MI Sites 
(MN.12E1 



PHYSICAL CHARACTERISTICS 

iiMTH n.36 ft 

OlMtTCt 17-3? In 
S»M 3.67 m 

HCISNT 1778.9 lb (Uuneh) 



WEAPON CHARACTERISTICS 
MAINCAO HK 1»0 Mml 0, 977 lb 
FILLtii 371 lb H6«Pleratel 
FUlIK MX 312 Hod 0, Ke« 2 
Kill NCCM. FratMntation A Uaat 
ItTMl MU 



PERFORMANCE CHARACTERISTICS 

•AUC 60000 rt <aaa) 
10000 ft (Bin) 
uTiTm uoooo rt (sat) 

riis»T Tint 8-30 

SMd Kaeh 2.5 „ 
:aucT 30 ft CEPA5000' 

Pf (SIWU SN01)£/ 



I LAUNCH CHARACTERISTICS 

SUSfCasJa RAC nLON, IUU-12B/A Rack 

1 

DCLIVERT HON Shallow dlvo 

I 

RIlCASf WWI Slaflo 

LINITATIDRS Kieh 0.95 launch, 5-65* dl»« 
■ncl«« viiuai indant. of tarc«t 



USING AIRCRAFT 

P-UC 
P.UD 

r.io50 

P-105F 

p-111 

A-6 
A-7 



GUIDANCE 

I 

PRCIAUNCN Ron* 



tOOST I 0ncald«4« control 
■urfaeoa hold nontral 
moCOUISC nadte eoMBd 

TCRMIRAl' HadLo eOMiid 
aanravarabUity llaltod to 

2 g'5 at Uipaet 



PROPULSION 

ml Storatalo Liquid Meektt 
moil LR 62.nM» 
TNMST 30000 lh/2.3 aoo 

oxnizni iitra iw 
fuil: lar-i 



STATUS INVEHTORY/DCVCLOPMCIIT 
Optratloaal Oet 1969 



*V*tt. *a ».fTT 



71 1 ■iST 



I OPERATING SEQUENCE ^ _^ Fn.ht 

Pilot Tiiiially ■cqtilmi t.re»t, Inltlatoa a dlw toward tariot araa and laun«h« ■liiUa. nifhi 
pith t«?lltd il.ually (fUTM on •Hallo roari VHP radio link naad to eorraet flUht path. Pilot 

llnitistca'a 3.5 C pull-out at ispact. 



REMARKS 

?S^iES-l2E l?T5iJol5!2li?io ropue. th. AGM.12C ««rho«l Mth a eluatar «rhoad eontalnUn 
I 810 BUI.26/B boablat* with HK 312 radar altitudo futiag. 

le/ 2 all accuracy for alant rania 15000 ft. 

1/ R.qiirJrs atw for 3 "oo to ham -laalla Rh* «hRek oat aireraft/Msalla ayita.. 



ACIU12C 




ACIU12e 



3ECR^ 



EB-900 



Table hi to 
Annex B to 
Appendix E 



TABLE ^-2 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 

NOOfL AGH.)*5A 

HMC SHRIKE 

StMtCI US MAVY 

NAIIUF. Tvxst Instruamt 



CATEGORY MISSILE 
Alr>to-tttrfie» 

TUUTS 
S-Band. C>B*nd 
r«4ar trmnmittan 
2/ 



PHYSICAL CHARACTERISTICS 
ICICTII 127 In 
0tMCTCI 8.0 In 

SPHH 36.2;*'(bodr) ie"(tatl) 



WEAPON CHARACTERISTICS 

MAMIAO l^l lb Fmi! (;>2000 )/16'' ttnl cubM) 
riLLCI 51 lb PRXN-IOl 
FU2IK VT, contact 
Kill HCCN. Frammtatten 
LtTMAL AREA 



27m (MS) 

WNf (Bin) 

6000' <aln-«tv«) 



PERFORMANCE CHARACTERISTICS 
RARfiC 
ALTITOK 
rilSIIT TINC 

ACCVtACT 21 rt CEP 

Pw (tlKlE SHOT) O.W$ Est^"^ 

' 0.2B ett&^ 



LAUNCH CHARACTERISTICS 

SUSPERSIOR Hanfar lues, short rail 
OCLIVCIf NOOC Left, diva, lcv«i, or plteh-up 
ICLCASC KOOl Slncl* or rlppla nlaaaa 
LIHITATIORS 



USING AIRCRAFT 

A.W 

A-7 
A-6 
F-WB 

r-wc 
r->»D 
r-105 



GUIDANCE 

PRIIAUMCM 
•OOST 

NIDCeURSt Ballistic 
TERNIRM. 



Paaatva tadal' 
Ksatnc 



PROPULSION 

mt 



TMNST 22,200 Ib-aae 



STATUS 

omLontnr 



PRODUCTION 
L it X-Band svvhcrs In 
dwalopaant. VHP 
Saakar vtidar study • 



Pin predBetleB eentract for 390/ao 

in 67). 

Itaw Auth 650/10 1 PlM 550/M <Jun 67) 



aMN.aaH.iTt 



OPERATING SEQUENCE 

Ttia •mitla radar providaa tha ptXot data en aztatanea 



R-lUfl 





























and loeatlan of tha radar tranaalttar. 



REMARKS 

j/ Approprtata h#ad auat to* Installad prter to Biaalon.' 

^/ Orlfinal «ttlMta. 

e/ Esttaata fpo« ttits. _ , . _ „ ^_ 

d/ Hq UBAr production aatlHta. Tha Joint Chlafi of Staff, In JCS 1725/61 3-5 « dtd 7 Har 67, 

raeeaawndad the rollowint prednatlon of SHRIKC (alao aa* antry for STAHOARD ARM. pat* - > « 

SHRTKt BFOOTREMBaTTS tha JolBt Chlofa Of Stafr, la Msaaf* 

1967 Sap 550 sap ;20*(eo) JCS 1T39/613-5, raeoMvnd dalatlof 

'*75-<12;> thia anbar of SHRIKE'S la favor ef 

w;c-(i;o> an aqoal aaabar (l,2S0) of STARDtUD 

>*2)>(175) AIOl*a (Mod O, 1£ aabaaooont taaU 

oa tiM Mod 1 aro aoaeoaafttl. 

i+oo-caoo) 

1968 Jan 600 Pab 375-(225) 

350-(250) 



Sap 


550 


Sap 


Oct 


600 


Oct 


Hm 


600 


Nov 






Dae 


Dae 


600 








1969 Jan 


Jan 


600 


Pab 


Tmt 


600 


Har 


Har 


600 




Apr 


600 


Apr 


May 


600 


Hay 


Jun 


600 


Jun 


Jul 


575- 


(25) 


AU( 


550- 


(50) 



8,320 i rmgi i/ 

EmI of 
FT 6B 
PrecaroBOBt 



3ECRST 



EB9-PP TABLE ^2 to 
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TABLE 



DESIGNATION 



MUNITIONS DATA SH£ET 



GUIDED MISSILES 



NOOCL 
NME 
SERVICE 
MANUF 



US Mvy 

MARTI R 



CATEGORY GLIDE 
BOMB Alr-to-Sttrf«er 
T«R«EtSUr>i> SMt 
hard, suen as alr- 
basaa, bridcas * 
ships 



WEAPON CHARACTERtSTICS 
WAMCAO Llnaar thaptd ehart«« 82? lb 
rillE« 1*50 lb COMP B 
FUZtRC Contact or daUy 
KILL NECN. 8U«t 
LCTMAt ARIA 



LAUNCH CHARACTERISTICS 



susrEMSloa 



lU" a 3c>" lugs 

DEL I VERT NOOE DW» Loif.l«vtl 
tClCASt NOOt Slncla 

LlRfTATtORS ««eh -95 *taeh 0.5 "la 



GUIDANCE 

TV cttltene* tyt 
FRILAUNCN fer tarR«t aequl- 
sltlon 

•OOST 



MIOCOURSt 

I 

TERMINAl 

I 



5»ir-contaln«d •<lt^ 
contr«tt TV track* 



PHYSrCAL CHARACTERISTICS 
LIIIBTH 136 In 

OIMIUR '5.'.' in 

MCUttT 1.125 lb 



PERFORMANCE CHARACTERISTICS 
RANGE 25 MM aax; 0.5 NK atn 

ALTITUDE ;0«OCX)' BVX 

HUNT TIHC 

UeOIACT 15 ft CEF 

<$l««lt SHOT? ■/ 



USING AIRCRAFT 



A.6A 

A-we/r 

A-7A 
F-UD 

r-iii 



PROPULSION 
Bon*, rra*>fall bo«b 

ROOCL 
TNBQST 



STATUS 



PROniCTIOK 



WAI.triCAT!lN 
ritODOCTlON 

AMILAtlLITV 



HAFl * It/mn Hurtln 

con*.ract fnr 201} USII, 
190 DSAF FY fr* 



■ssrr 



OPERATING SEQUENCE 

Tariet If vinuallr acqulr*^ by pilot j aftar locH-on, pilot ralaaaai waapon and Jr Tr^t to braak 

ly. GUde rttio Is 3.5 to 1. TV lyitas tracks tarcat adta to proTtrt* control slcnala for 
taraet. hoairw. 



REMARKS 

a/ Slnalr Pais Py Est 

0.85 KoMr Boat 

0.79 POL Tan)i 

0.79 Radar Vnn/Ant 

0.78 1.5 Ton Tniefc 

n.6W' LVcht Tank 

O.lli Cirdar Brltfc* 

0.03' Barraek Ara* 
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Table ^-3 to 
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Appendix E 



■T 



TABLE 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 
WOtl AIM-UD 
NMC FALCON 
SERVICI U5AP 

HgSHBS (Kod«l PPe) 



CATEGORY 
Atr.to.ttr 
TMfiETUlreraft 



PHYSICAL CHARACTERISTICS 
URSTN 79.2 In 
OlANCUt 6.5 in 
S»AH 20 In 

HCtCHT 13>» U 



WEAPON CHARACTERISTICS 
VARNCAD 

nUtR 2.75 lb HBX 
fUItRC Contact 
KILL NCCH. BUit 
LtTMAl All« Hit to kill 



PERFORMANCE CHARACTERISTICS 

ALTITtlOE «5ooo ft 
PLUNT TtNC 
ACCniACT 

»K (StKll SRS7) 0,92 



LAUNCH CHARACTERISTICS 

SUSriRSIOR Rftll launch 

MLtWCav NOK Uad eoUlalofi or pursuit 

RClfA$I NOOf 81n«l«, palrsd, or trtpltd 

iiHiTATion 3$oo-350oo ft raoitf 



USING AIRCRAFT 

r-iQi 
r-102 
r.iu 

pji»i 



GUIDANCE 



PtELAuRCN Radar Slavlnc and 
IR •ai/.traek 
lOOST 

NIOCOHRSC 

TEtNINAl Un« war* IR 
'^ini Proportional 
nartcatlen 



PROPULSION 



TVVf Solid reelwtt alnslo 
lavol 

MOIL K$8A2 

TNtgST ^220 Ih/Uk aoe 



STATUS mvanofiY 



To bo daplorad to 6SA on r>UI>, Jul 67 



AvtAttaaa.TT 



OPERATING SEQUENCE 
in dottetor aequirat tha tarffot prior to launeb and aaintains lock during launeti aaquonea. 
Uufkcft soquonoo roquirai approxiaatoly 1 lac. Launeb ean Pa oad* in purt pursuit or load 
pursuit. Proportional navigation guidaneo uaod in flight. 



REMARKS 
Ay PoTMrlr CAR-2B 

^ invontory AIH^B and AIH^ alssllss aro baiag updatod to tlis t»D configuration. 




SEC 
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Table Mf to 
Annex B to 
Appendix £ 



TABLE U5 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGN AT lONj 

HOOtI, AIHJ^ k/ 

I 

NMi FiUCOl 

I 

SCIVtCC USAF 

I 

MiUF. KUCRES (Modal EPb) 



CATEGORY 
Alr-to-alr 
TARStTS 
Airer»ft 



PHYSICAL CMAflACTERISTICS 
LCMTN 86.37 In 
DIAMTtl 6.6U in 
SPAi 2U.0 tn 

WtUNt 152 lb 



WEAPON CHARACTERISTICS 

I 

KARNCAO I 
riLLCR 5 lb KBX 



raitae 



Contaet 

I 



Kill mm. Biut 

LfTHU AICA Hlt-to-klll 



PERFORMANCE CHARACTERISTICS 

RAM6C 

AITITUOC 

niaNT Tint 

ACCOIACT 

(SIMLC SHOTI 



LAUNCH CHARACTERISTICS 



SUS9CRSICM Rail Iwaeb 

I 

OCLIVCRT MODCUad CollUlon 

I 

RCLEASI noot Salvo of 2 or H 
LiniTATIONS 



USING AIRCRAFT 
F>106 



GUIDANCE 
rftClAUNCN 



TraeUnc onXr 

I 

TrartlBg only 



HlDCOURSCSMi-aetlTo X-band 

pula« radar tioaini 

TCtMIRAL Scai-actlTa X*band 
Puia* radar tiOBlng propor- 
tional navlcatlon 



PROPULSION 

TTFt Solid reekat, two laval 
ROMl H 

THRUST Hlaht M»20 lb/0.63 
•ae i«wi 635 lbA.09 Me 



STATUS HrVBROBT 



await aaiLiTT 



OPERATING SEQUENCE 



REMARKS I 

I 

j/ ForMrly GAil-3A 





SEORST 



Efi.9ss 



Table W5 to 
Annex B to 
Appendix E 



TABLE ^6 



MUNITIONS DATA SHEIET 



GUIOEO MISSILES 



DESIGNATION 

NAME FALCOH 
SdVICt USAF 

Hu«li«t <Hadtl CPb) 



CATEGORY 
Air-te-air 

Aircraft 



PHVSICAL CHARACTERISTICS 
LCI6TN 82.5 In 
OtimCTCI 6.61* In 
SPAM 2W.0 in 

NCISNT 11*6 lb (Iwiaeii) 



WEAPON CHARACTERISTICS 

MAtNtAO BlMt (8 lb) 

rillli 5 lb HBX-3 

ruziR; ContMt, ttcbillitr Icadlnc 

Kill NCCNBXast 

ItTHAl ARCA Hlt-to-klll 

LAUNCH CHARACTERISTICS 



PERFORMANCE CHARACTERISTICS 
KAIIC 39000 ft (bu) 

1000 rt (BiB) 

AUITSK 70000 ft 

FLtCMT TtflC 1.3-22.0 Me 

ACCOIACT 

fx (StniC SNOn .B? for lam of 2, ft Unit. 
phif «tfefc 

USING AIRCRAFT 
F.106* <6) 



SUSrtHSION Rail launeh 
DtllVfRT MOOC l'«*d eolUiten 
■C I CASE MODI S«1*0 Of 2 or 
imtTATIIMS 



GUIDANCE 



PRCIAUHCM Trteklnc enly 
lorli-oii« 16 iM Bin 
•MSI TrMiUnB onlr 

NIOCOmCPatiiv* lit hOBlni 

TEmiRAlPaMtw IR hMini 



PROPULSION 

TTfE Solid reeiwt, two 1«t«1 
NONL HM 

TRIOST Hlihi Ui*20 lb/0.63 
MC Lewi 635 lbA.09 Me. 



STATUS INVBITORY 



PntwtlOB floapiatad 1962 



TOT 



OPERATING SEQUENCE 



REMARKS 

a/ roraarir CAIt-i*A 



SEC 




EB-9tt Table ^+6 to 

Annex B to 
Appendix E 



TABLE If? 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 

■OKI |aIH.7D, 7E, TT 

HANt Sparrow I IX A,B,C 



SCUffCE 
MANUr . 



USN 

I 

RAXTHIDH 



CATEGORY 
Alr-tO'-alr 
TAICtTS 
Alrerart 



PHYSICAL CHARACTERISTICS 
tIKTR l>»^.5 m 

8 in 
WO In 



DIANEUI 
SfAN 
NClfiNI 



U»0 lb (AIH.7D) 
l*$0 lb (AIH.7E, 7P) 



WEAPON CHARACTERtSTICS 
{AIH.7D,7E) 
29* Contln Roi 



HAtNCAO 
rilLCA 

ruiiK 

KILL NCCN 

I 

ICTHAl AREA 



(AIM-7r) 

>tO< Centln Rod 



17.9 lb OATB 
Prexlaity and iopaet. 



PFHrORMANCE CHARACTERISTICS 

I ASM si^'SS 13^f^M M'^hS^ 

AITITUOI 70000' 90000" 90000* 



FLIGHT TIME 
Spoodt Maeh 
ACCWMCt 

ISIMLE SNOT) 



3.5 



**.2 



5,1 



LAUNCH CHARACTERISTICS 
SUSPtNSIOR 

I 

DCLIVCRT HODt 

I 

ICLIASC NQOI SliKU. rlppla 
LmiTAtlOIIS Haeh 2.5 



USING AIRCRAFT 

FJUC 
PJ»0 

r.jc 



GUIDANCE I 

^■CLAuiiCN Puis* radar 

•OOST I 

I 

HIDCOMSt Baal^aetlva Ot 
radar hoBlnc 
TCMINU SjMt^tlT* CW 
radar tioalhc 



PROPULSION 

TVrt Solid Propallant llodMt 

mOCL 

TNRMT 



STATUS IHVDtlORY/DEVEL. 

OovolopMlit - KTE 2Q rY6S 

QiMlif leatien - PP8T 3Q FT68 

OPSVAL IQ PY69 
iRVMltory plm-AlK-7D,7E,7F 

AWN.AaN.ITT 



HSiaiCSi!!^:;&l;m.tI^Qia]ria 



OPERATING SEQUENCE 

1 

Booat CI Ida Blialla 



REMARKS 



•I**. 9"- 




EB-9UU 



Table to 
Annex B to 
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TABLE ^-8 



MUNITIONS DATA SHEET 



G UIDED MISSILES 

PHYSICAL CHARACTERISTICS 
HWTH 111.5 In 
OiiWCTCII 5.0 in 
SMM 22' (Wins), 15" (rin) 
MCltNT 16>* lb 



1 DESIGNATION 
HOKL AIM.98 A/ 

RMI SIDBflHDQl U 

SlUfKI USB/USAP 
MNUr. HOTOBOLA 



CATEGORY 
Alr-to-«lr 

TM6CTS 
Aircraft 



I WEAPON CHARACTERISTICS 
WAKMCAO Prtf 
riLlCA 12.5 lb HBX.l 

mi» UpHt uid prnlaltr (30* > 

KILL MICN. PrMMRtttlon and blue 
LCTHAl AIEA 



PERFORMANCE CHARACTERISTICS 
■A«M 6im i/ 

AlTITmi 69000* 

riunT Tint 

ACCnACT 

ff. (simc SNOTi 0,5 



I LAUNCH CHARACTERISTICS 

SUSfCRSION I'OCt for ihortrall 
OUniMT KOOl T«llcon« attack tl) 
■EitASI mot Sln«la, rlppla 
imiTATIONS 3 1*1 



USING 
PJWB 


AIRCRAF T 
A-7A 


f-iom: 


(2) 


PJU 


PJUC 


r-iouD 


(2) 


A^ 


PJI»D 


P-IOM 


(21 


EA4& 


P-105B 


F-IOOD 


(2) 




r.lQI»A 12) 


r.ioor 






POIOI»> (3) 







I GUIDANCE 

tatlAWCM 

•90ST 

NIKOUm 

TCmim XR Hoaint 



PROPULSION 

TTPC Solid Roekat, alncla 
Itval 

nOML MK 17 Mod 1 
TNIM1 3M0 lb/2.2 lae 
Haifbt flf aBtsrt Wi.o lb 



STATUS IMVOmmY 
PlHiMd invanterr btXawi 

AMit.aaa.iTr 



^^^^^^ 



tor ilinala. Tht raauitaiw eeasiiMd alinai la fad to a aontml unit. 

REMARKS 

V ronarlr GAR-«, AAM-k-? 



^ 6000- aaar raiif. at HSL, 35CX30' aak raa«a at 50000* alt. 



01 



1^ 
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Table M-8 to 
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TABLE ^9 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 

I 

NOOfl AIH.9C 
NMC SIDBflNOER IC^AR 



S!»»tCt US» 



HANUF . 



HOTOROU 



CATEGORY 
TAUilS 

Alrersrc 



PHYSICAL CHARACTERISTICS 

IIKTII 113 in 

DIMICTIt 5 in 

iPk» 16.l» In 

MCtfiMT 



WEAPON CHARACTERISTICS 

I 

MAINEAO Mk|2U Contlnuons tini 
riLlta 12J5 lb HBX-i 
mm lapMt nd vrosiBltr (30') 
IILI NtCH. PrMMfiutton 

LCTNAl AACA 



PERFORMANCE CHARACTERISTICS 

AAME 9 MM 

AiriTUOE 80000' 

rilCilT TIRE 

ACCOMCT 

(stmc SHOT? 0.5 



LAUNCH CHARACTERISTICS 
SUS^casiOR lL> for aiwrt r^ii 

QELtVCit MOOC^ 

1 

■tlCASI NOOC Slncl« 

• I 

tlHITATimiS Maeto 1.8 



USING AIRCRAFT 
FJUB A.7A 



FJUD 
A<^A 



P.llU/B 



GUIDANCE 

MCLAMCR 
lOOST 



NIOCOURIC Smi aetlT* r«4ar 
s*«k*r or hamm o n »ji« 
TE INI HAL Scat aetiv* radar 
9*«k«r or hoB»-on«jM 



PROPULSION 

TTFI SoIM noetet 
moci 

TNiVST 



STATUS lliVDfTOnY 
PlaniMd tnrmterr bwlcwi 



■ I MHII ■■!! II I mil ■mil 



OPERATING SEQUENCE 



REMARKS 



EB-9WW 



Table ^9 to 
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TABLE 50 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



OESrCNATION 
nooci A1M-9P ^ 
HANt SIDOflMOER IC-IR 

sctvicc usv 

Ml«f. mTOROU 



CATEGORY 
Alr-to-air 
TUftCTS 
Atrercft 



PHYSICAL CHARACTERISTICS 

LCII6TH 119 in 

OIMCTII 5 In 

SM« 19.2 in 

HCICNT 



WEAPON CHARACTERtSTICS 
UAIItf AO Hk Con tl nous Aod 
FlUtt 12.; lb HSX-i y 
FUIIK lapMt and prezlaity (30*) 
Kltl HCCH. PracfanMCton 
LCTtlAL ARC* 



PERFORMANCE CHARACTERrSTiCS 

tAiBi 9 mt 

AiTITOK 80000* 

rilMT TIRC 

ACCOUCT 

(Slltil SNOT I 0.6$ 



LAUNCH CHARACTERtSTJCS 

sasPCNStoii Luia for tnort r«ii 
ocitvcM mot 

tllCASC HODC Sln|l«, rlppl* 
lINlTATtORS Hieli l.B 



USING AIRCRAFT 

p-ao *-7* 



r-6E 

r.ioo 

p.io>» 

F-105 
P^ 



P-Ul 



GUIDANCE 

^•flAimCH 
•DOST 

NIOCOURSC IB HoallK 
TCWIRM. IR HoBtnc 



PROPULSION 
TTPl 



TNIMT 



STATUS IMVDtnXT 



AMILAtlLrrV 





rrrr 


TT5B- 


rror 


TT70- 


TTTT 












769 







OPERATING SEQUENCE 



REMARKS 

1/ Th« A1MW90 la an l«pro»a* maien of tl» AXM^ »ltli battar fuldaiwa and control 

eapabllltr and laprovad propuitloa unit vhleta glvoa it a battor filKb altltuda eapaOllitr 
againat aanauvarlnc larcats. 

b/ two blaat - frataantatlon wartiaa^a unar davalopaant. 
HOTS Hodal 110 lb PB», i/8- ataal auPoaJ 

HOTS Modal 21**A (10 lb PBIll, 3/16" atool «ubos> 



EB-9XX 



Table 50 to 
Annex B to 
Appendix E 



L. 



J - 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 



MOOf L 
RAHt 

SCIVICC 



AIM.26B (1) (2) 
FALCOR 

us*r 

HuflMa (Modal 52a > 



CATEGORY 
Air<.to.«ir 

THiCITS 

Aireraft 



PHYSICAL CHARACTERISTICS 
ICnTN 8; in 
DIMCTCt 11. In 

MCUHI 



WEAPON CHARACTERISTICS 
y«RNCAO ContUnioua red 



Fuimc 



HE 



Radar aetlva FM-CW fusa 

KIIL NECN. FracMnMtion 

I 

LttHAL AM A 30 ft 



PERFORMANCE CHARACTERISTICS 

IAN«t 

ALTtTUK 

FLI6MT Tint 

ACCmACT 

f| (Simi SNOT) 



LAUNCH CHARACTERISTICS 



SUSPENStOR 

ocLtVERT HQOC I^*^ eoUtsloa 

tELEASEjllOOE 
LlNITATIOaS 



USIM6 AIRCRAFT 
P.I02A 



GUIDANCE 

1 

riciAwiCii • 

lOQlT Traeklnc onlr 

NIOCOUISC Snl-actUa, X. 
Band ptklaa radar ftoaint 
TCMIMl SMl^tlva, X. 
Band polaa radw taealat 
Proportional naviiatton 


PROPULSION 

TTft Solid roekot, ataila 

1«T«1 

NOVCl N60 Thlekol 

TNRnT5260 1V2.09 tae 
12880 Ib-aao lapoiaa 
Iapa2l5 Ib-aae/ib 


STATUS INVBfTORY 
Davalopaant - Fab 1962 
Qiulifleatlon - Oporational &ap 62 
ProdBetlon > Auc 62 - Dae 63 

AwaiLAPiLITT 























OPERATING SEQUENCE 



REMARKS 

(1) ronMrljr CAR-llA 

(2) Sana aa AIM.26A aseapt for mrliaad 




SSCK^T 
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TABLE 52 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 

nOOfL RIM.? S«rl«i 

tebhieb 

SEIVICI 



CATEGORY 
MTSSTLE . Surf«e« to 

Aircraft 
Nlastt** 



LIWCTII 155" 17«" 163" 



OlAHETEKll 5" 

TAXI SPAN £2.6" 
MClSMT 



13.5" 

21" 
ft? 6" 



:3 5" 
?3" 



WEAPON CHARACTERISTICS 

RtM.SC RXN-9D RIH-SF 

NuelMF HE Cant RiM 



VAtNCAD 

riLLEI 

Kill HECN. 
LITNAI AREA 



HE Frmg 



Influtne* on all ttirM typ«a 



PERFORMANCE CHARACTERISTICS 



RIM.8C 

(HIM) 6500 yd 
ALTITUDE (MAX) 80.000< 

Inw) 1.5* abev* 



FL1SK7 tINt 



■urran 



RtN.9D RIM.9P 

20NM iinim 
7^ yd eooo yd 

8o,ooo> eo.ooo* 
50 t—t 



ACCURACf 

(SIMil SNOT) 0.6 



LAUNCH CHARACTERISTICS 

SUSrERSION 
DELIHR* HOBE 
RELEASE HOOE 
LIN1IA1I0NS 



USING CRAFT 
PrlsatM 

CnilMFt 

Alranft Ckmai 



GUIDANCE 



lOQST Wlmt com- re I ^e capt.* 
•tr* 

NIOCOURSt Bea* ridlriR piilsw 
C>Band radar 

TERMINAL Bmm rtdln|. p*ila«d 
C-Band radar or X-Band Cv 
avml^aectv* honlnK iiXN.8P| 



PROPULSION 

Solid prepollant booaxar 

aua*.ain«r 

NMCl 
TNMST 



STATUS. 



a/ 



Currant HT Hloalla in uaa «tll ba 
fellovatf bv M (JEB) production bolov 



awaiiaaniTT 

wo 1660 



660 &5o 610 600 1 asp 



OPERATING SEOUENCt 

6T-3 Htaitl«a,ar« launeltad. eapturad. and guldtd by C-Band gtdlBneo to Intareopt 

Kr>? Hinailoa or* lo'jnenad into X-Band CM tntaroopc boas and Hon* on tne onorgy ranoe'.od fron 



REMARKS 

Apprexltaacolv t oon HT-3 niaallaa arc In RFl condition «nieh la about 1/3 of th* appro vad OSD 
lnTon*orv but only 1^6 of tha USN Invanteir eb;|aee>va. 
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TABLE 53 



MUNITIONS DATA SHEET 



GUtDED MISSILES 



D£SIGNATION 

I 



NOQtl. HJH'BT. 

I 

I 

scMicc tr.N 

I 



CATEGORY HISSILE 
Surfacvco-itr/Surfttct 
TMCETS 

Aircraft Sht p/Sflort 
HlMllvs Radari (2 



PHYSICAL CHARACTeRISTICS 
et 

LCIIBTN 32 rt 
OliWETCI 

MCUNT 7800# • 
* Including booster 



WEAPON CHARACTERISTICS 

I 

MAINCAO I 

runt :iuel«ar or HE 
PUItW 
Ktll NtCN. 

I 



PERFORMANCE CHARACTERISTICS 

lAier 100 KM 

AlinuOl 70,000 ft 

riUKT TIW Vcleeltyt Haeh 2.5 

(SlWlt SKOT) 0.5 



LAUNCH CHARACTERISTICS 



SasriRSim muz Launencr 

I 

OCLIVttl MOOt 

1 

■tlCASE NOOt 

. I 
I IMITATIONS 



USING CRAFT 
Sblpbornc EqutpMiic 

SPS«39 Soareli Radar 
SPOJUQ Traeuni Radar 
8Plf>2 Guld Radar 
MCZ Hpn Ur Equip 



GUtOANCE! 

PRf lAUNCK I 

•OOST Wing control 

lltOCOtltStB»M rldlnc 

TCRRINAL Continuous Inctr* 
r^ronwter, i«Bl-«etlva 

hontltuc 



PROPULSION 



TT»C Beoitart Solid Reekat 
Sustalnert Raajat 

mm 

THRUST 



STATUS Invancerr <1) 



AvaitaaiLiTY 



OPERATING SEQUENCE 
Tarsats Idantlflad by aaarefi radar alaatlaa ara atoorad durlnc boost to a point In apaea 
whor* baaBlridtr cuidaoea takoa ovar to toralnal (10«1¥ saeend) ia«i>aetlv* hoMlnf 



REMARKS 1 

«/ ikvKi labia 1 nr a nt e r y approxiMtoa approval 08D Imanterr wbleh la about half OSH Invantory 
abjaetlva 

]t/ TALOS ARM eoapenofita. If approvod for production, vlll ba tniartad tn axlttlng Invantery 
of Blssilta. 



(•••••nit ••(•i itanti 



Mm 



OJ 



SECB^ 
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TABLS 5W 



MUNiTIONS DATA SHEET 



GUIDED MISSILES 



OeSIGNATION RIM.9II SCUTES 
MODEL Rm.94B RZK-94C 
««KC TARTAR 
SCRVICC US NAVY ' 
NARUf. Otfitml DvnaMt«a/PoMona 



CATEGORY MISSILE 
SurfAe*-ro>atr and 
TAIMTS S.,rf«e» 
AIR JUWACE 
Aircratft amps 



PHYSICAL CHARACTERISTICS 

RIM-aUB RIN.a4C 
LtRCTM iri' 181" 

DIANlTCt 13 5" 13. 5" 

hmil) «a.6" 118.6" 
HCIMT 17)0 !»■ 1300 Ibi 



WEAPON CHARACTERISTICS 

RIH-gAB RlW.f »C 
INEAO Contsn Hod i;on«ln Ho4 



riuu 
ruztnc 



KB 



HE 

ProxlMltT * eonrmot 



KILL KECM. Blaat anil PrapMntatten 
lETRAl AREA 



PERFORMANCE CHARACTER15HCS 

RIW-gCB RlW.gtC 

RAMI l*^) 17-5 MM 17.5 MM 

(Hln) eOOO Td 2000 yd 

ALTITUOE(Mu() 65 K ft 65 R ft 

(Min) SO ft Surfae* 
FLifiNT TIRE 

ACCORACT 

ft (Simi SROTI 0.6 



LAUNCH CHARACTERISTICS 

SUSPERSIOR m 11. nc 13. KX S3 Launchars 
OCIIVEIT NOBE 
■EltASE NOOC Stngt* 
IIHITATIOHS 



USING 



CRAFT 



111 ahlMi DOC 

OLfl 



GUIDANCE 

'•ELAMIICN 
lOBST 

MIOCOURSE S«ml.«etlv« Z-banc 

CW hoMlng 
TCRRIRAl 8«Mt-a«tl«« Z-band 

CV hoalnc 



PROPULSION 

TTRf Solid propallant rookat 

NOBiLiac ffr (mm) 

THRUST 



STATUS 

Aypgwaaataly 2900 XT ataall«a ar* 
In Bn eoRdtt.tofi ahloh elosaly apprex- 
laataa approwad OSD Invantery. but 
ahtah la only atMMC 6of of th« USN 
InTa wt ary eb.'aetlva. Currant IT «}aa> 
ilaa vlll ba fellsMad by atandard 
•IMlla (Ht) prodiietlon <Saa SM*1A 
avail *atL ITT 



DATC poi-^-fl ^r>fJ^l^Qf,Q hmn Hgti Mq?;. 

7\f> 9tif) PUT TTn TOO i 



OPERATING SEQUENCE 

Launch Into CV llluflttnatltR radar baaa and he 



on tha onarsr raflaetad rnm tha tarfat. 



REMARKS 
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TABLE 



DISPENSED MUNITIONS 



1 DESIGNATION 


CATCeORY 


PHYSICAL CHARACTERISTICS 


1 HOKL r«i iiii HK?5 Hod 0 and 1 


TMtin 


LEMTN 12fl" 


1 »Mf i> 
1 UlWlCt 




5t#«l hull surr>?e 
vits!i«ls 1000 ton* 
«nd larfcr 


OlAlltTCR ?? U/Kj- 


1 tumw. 






NtlBKT li/S-njS lbs. tf»pendlne 
on operational <H!*»«ih)y 



WEAPON CHARACTERISTICS 



IIMMfM HA 

flUlt 1235 lbs. HBX^I 
FVlin Matfwtie/AeoBiitle 

KILL NCClt.Pla*i^Pr*sfliirR 

I 

IITNAI Alt* vnrtt* vlth vatar depth and tarftt 



RMWE 
ALTIIUN 
nilNT Ttn 
ACtVUCV 



NA 

HA 

riA 

HA 



{intLt SNOTI MA 



I LAUNCH CHARACTERISTICS 



USING AIRCRAFT 



I 

OCLinRT NOM 
RILIUI noK 

I 

imtTATIOIS 

I 



'Ot 12 lttf!« 30" spaelnc 
Paraenm* ratardad 
Saa neta I 

Planting dapth 30>'120' (Hod 1) 
30i->tOO> (Med 0) 



A'«> 

P-2E/A 
P-3 



DISPENSER DATA 



FUZES 

Hod O - aetqataa on aaffiMtl 
Inflwanea 

Hod 1 - aetoataa on aeonatt 
Infinanev 

forteas eptlaiw of ahlp 
eenntara 



STATUS 

In iBvantvry 



Hod 0 

Mod 1 



*vaiL*aa.iTT 



WCSTPAC WOm.D-tflPF 



)570 
0 



306 



OPERATING SEQUENCE 



REMANKSl 

). HiniwB altltuda 200'. *lr»p«»ad mat not aieaad altltuda up to a Bnlnm of 
i«50 kts (i.a. 200' - 200K, 300' • 300K, ate.t 



SECH£!T 



7 
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TABLE 5^B 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

NOOCL «ir- MKV Hois I nni 2 
SEITtCC -i«v« 



CATEGORY 
TMIITI 

JOOii *nn: and 



PHYSICAL CHARACTERISTICS 
UKTN ]oe 1/2" 
OIAHCTER 10 1/?" 

VEIINT iC70>li;7 ]t !i. d>p«nilne 
on op*r*tlontl •.■:s*nt<iy 



WEAPON CHARACTERISTICS 
MMNIAP 'lU 
FIILII \ot, in,. ,px.j 
Fame »'BtrKrtlc/»cr>ustlc- 
KILL NCCH. ni/|j-.t/t,re«!»iir» 

iCTML All* VnrXtn with H4t«r <l<>|ith and tar«4t 



PERFORMANCE CHARACTERISTICS 
RAMI KA 
ALTITUOt NA 
rilWT TINf NA 

Accmcr 

r( ItlMll SNOf) NA 



LAUNCH CHARACTERISTICS 

SUSPfRSIOI "K 13 - 0/1 I*. - <paf;iiic 

OCIIUII woe oiraennt* r«tanl«tf 

RELEASE ROSE 'm* note 1 

LtaiTATIORS riant Inc 1«ptn« ?0*-l?0> (mo4 1 



USING AIRCRAFT 

*-l 
A-3 

*-<«C/E 
A-6 

P-3 



DISPENSER DATA 



FUZES 

MiH 1 actuat^a en aajifwcie 
Inf liwnc* 

Hn4 2 aftuatwB on aeeuatle 

liifliMiiea 

Various eptiotis of ship 
cmntora 



STATUS 

In Invflntflry 

WR.<<TPAr 

Mod ] IM 

Med 2 310 

AvaiLaaiLiTT 



WORI 

1 



t>-W1Df 













1 1 







OPERATING SEQUENCE 



REMARKS 



Mtnlmtim Diirnd- 2(X>' . AlrsF*«d mist not eteved altltttin up to « MaxliiPiP Qf 

t»5o ttts. M.*. 2'jo« - ^ooR, yya* - 3001c, eie.I 



SECR 
—7 
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Table 5^B to 
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TABLE 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



OESIONATION 
NOOCl Min* wc;0 He« 0 
MMt I >i« 
SllttlCC 'avy 



CATEGORY 
TAUITS 

Surfae* v«fs«is 

60-1000 tont 



PHYSICAL CHARACTERISTICS 
LUtTN S9 5/9" 
DfMtUI lU lA- 
HA 



5^2'f9l Ibt. dtp«ndln< on 
oparitlorai •■saMly 



WEAPON 
MMNCAD 
r I LICK 

rvxtn 



CHARACTERISTICS 

NA 

ZJS lbs. HBX-3 
Leeustle 



1 

Kill MCN. ;)l«$t/r>r«iiaur« 

IITNAI MIA Varies with water d«ptt) ■»! tarfvt 



PERFORMANCE CHARACTERISTICS 
tMM NA 
M.TtT«M NA 
aitNT TIIIE HA 
ACeeiACT NA 

(ilMLC SNOT) NA 



LAUNCH CHARACTERISTICS 

I 

SVSPCIStOi w<>ld-on luf IW- apaelnc 

BCLIVtlff NOK Paraehuta r«tar4«4 

I 

tlLtUC mot Saa fiBt» 1 

1 

limUTIONS Plantlni dapths 12' • hO> 



USING AIRCRAFT 
A-1 

A-6 

p-ai'K 
P-3 



DISPENSER DATA 



FUZES 

Aetuatai on low rraquancy 
acoustic Influanea 

Various optlona of ship 
countara 



STATUS 

In imramorr 

WeSTPAC uio 

tfORLD-taOE 1052 

*vaiL*aN.iTr 



OPERATING SEQUENCE 



REMARKS 



1 .Mini! 



altltuda 200* 



(l.a. 200< - 200K, 300' - 300K, ate.) 



Alripaad mac not aaeaad altltuda up to a aaslausi of '*50 kta 
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TABLE 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



OeSIGNATION 

NODCL HK52 Hod J 

SIIVICC Navy . 

uiir. 


CATEGORY 
TAIIETS 
SuMiarlnea 


PHYSICAL CHARACTERISTICS 
LUSTM -0 3/1*." 
OlARKIEI IS 13/16" 
SPAM KA 
VEIWT 1169 lbs. 


WEAPON CHARACTERISTICS 

KAMI AO HA 

FlUCa ^37 Ihs. HBX-1 

rotIM HaRiwtle 

Kill mai. Rlast/Preisur* 

LlTMl MCA Varlts with w«t«r depth and tirfvt 


PERFORMANCE CHARACTERISTICS 

IMH KA 

ALTITUOC KA 

rillNT Tin NA 

ACntACT NA 

ft (SINUE SNOT) NA 


LAUNCH CHARACTERISTICS 

OILiniT RDM Ptricnuta retirdad 

tELEASC WBI not* 1 

LINITATIORS Plantlnff d*pttis lO' - 60^* 


USING AIRCRArT 

A-1 
A-3 

A-WC/E 

k-6 

9'it/n 
p'i 


DISPENSER DATA 


FUZES 
Aetuatat on «acn«tte 

InriiMoe* 
Varloni options of ship 
count* ra 


STATUS 

In invomory 

WCSTPikC ^79 

tfflRLD-WIBE 129* 
Avail. AOK. ITT 


BATE 






NO 







OPERATING SEQUENCE 



REMARKS 

1. Hlnlmin altitude 200 ft. Alrtpaod mat b» aqaal to altituda up to a ■asliam of 

knett 'l.t. SOO* - 200K. 300' - 30OIC, ate.) 

2. Hy car»r<il scltetlen of vattr daptns and sonsltlvlty sottlnf, this ulna can ba 
«fr*ctivi>jy enpl-oycd agalntt aurfaea vasaais tneludlng thoso uaad for lntra«cettal 
iRlppln« in Seutnoast Asia. 



SECgg£^ Table 5^D to 

^ EB-9rff Annex B to 

Appendix E 



5ECR 



7^ 



'-UJMITION.'^. AVAILAiiLE }'QP. SOUTHEAST ASIA 



\ 

M117R 

MLU-IO/B 

BLU-l^/B 

BLU-31/B 

BLU-3VB 



IN FY 68 



750# GPHD (See Mil?) 
750# MINE 

75ajt MINE (See MLU-IO/B) 
750# DEMOL 
3000# DEMOL 



MUNITIONS DISPENSERS 



e/ 



CBU-28/A 

CBU-29/B 
CBU-3VA 
CBU-^5/B 
CBU-?6/B 
•XM-W7 



Ejector Sys 
Cluster Bomb 
Ejector Sys 
Cluster Bomb 
Cluster Bomb 
Ejector Sys 



MINES, WATER & LAND" 
Destructor Mk 36 



DISPENSED SUBMUNITIONS sJ 



BLU-36/B 
BtU-l+O/B 
Bl!U-l+l/B 
BLU-1+2/B 
BLU-lf3/B, M+/B 
XM-27 
I 

GUN HODS 

I 

SUU-23/A 

1 

Missn^gg 1/ 

I 

AGM-63A 
RiM-e 



Bomblet 
Bomblet 
Bomblet 
WAAPM 

DRAGON TOOTH 
Mine 



(See BLU-26/B) 
(See BLU-2VB) 
(See BLU-26/B) 



20mm 



(See SUU-i6/A) 



STANDARD ARM 
TALOS ARM 



a/ See tables 55 through 58 
^ See tables 59 through 62 
2J See tables 63 through 66 

See tables 67 and 68 
e/ See table 68a 



SECRET 
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MUNITIONS DATA SHEET BOMBS 



DESIGNATION 

MODEL M117F 

NMC HetardM H117 

scntct us*r 

MUiVf. 


CATEGORY RErAltlSD 
CP BOHB Air-te tur- 
URfiETS rae* 
Antl-Bat«ri*l 
Antl-Pcrsenrai 


PHYSICAL CHARACTERISTICS 

(.CRCTN 66.0 " 

DIANCTCR l6.Q " 

SPU 22.0 ' (ratraetcd) 

HtlCNT 670 lb 
BO.O In extended fin vpan 


WEAPON CHARACTERISTICS 
null 366 lb Trttonil 

FU2IIS Conuet or delay 

KILL Nf CM. Blast « rnffMfitattan 

LCTNU ARf A 


PERFORMANCE CHARACTERISTICS 
l«R« 

UTITOn 9o> iutn) 
fLtfiNT TIME 
ACCUIACT 

Pt (Simf SHOT) 


LAUNCH CHARACTERISTICS 

SUSriRSIOI I ft" lugs 

KltTEIT ROn Otv*, ItWBl, ton 

tCLIMI ROM Stngla, atick, ■•In 

lIRITATinS 600 KZU. 30 < kin alt rataMM 
or lorn dras raiaaaa 0ptlofiai 


USING AIRCRAFT 

r-100 
r-109 
r-«c 
F-m 

B-*7 

B-5T. 

A.ll 
A.7A 


STABIUZATION 


FUZES 

Wm* full 

fm-26/B Fmi-a6/B 
nio-35/B nni-35/B 
rm^/B FHII.3S/B 


STATUS 

OMVlapami RataMar and rMsMatten 
•MiBini rusa in dawiofam 

Avail AIH.ITT 




















^ 



OPERATING SEQUENCE 



REMARKS 




Annex 3 to 
Appendix E 



TABLE 56 



MUNliTtONS DATA SHEcT 



BOMBS 



DESIGNATION 

njuio/n, SLV-iVB 

■Ml I UND MXn/SXXP BOB 

scmcc USAF 

Ml OF. 



CATE60RYPBIIRIU.( PHYSICAL CHARACTERISTICS 
TIOH/SKir BOMB Alr- 
TARttTS to-Burfaet LCHTM 90. 6" 

OlMtUI 10.75' 

SPM 15.1 * 

HtnRT 660 lb 



WEAPON CHARACTERISTICS 
HMWEAO 

rilLEt SSO lb IMtoMl 

rntn MMtm d«iBf , ivMt ■ 

Kill NCCN. ren*ti«tlan» enttrint k blut 

1 

UTMAL AIEA 



PERFORMANCE CHARACTERISTICS 

RAa«C 

AITITOM 

nitRT TINE 

ACCOtACT 

Pi (SIIIIE SNOT) 



LAUNCH CHARACTERISTICS 

I 

SQSPEISIOI 1*" lues 

OlilfIRT| M08E «• 

miAiE MM Slntl«i •ti«fe or nlvo 

limTATIMS 



USING AIRCRAFT 

p.ioo 

F-109 

F-AC 
F-Ul 
A. IE 

T-2e 

B<86 
B-57 
A-7A 



STABILIZATION 



Los l»ae 



FUZES 

I^CS (12 KM 4«ur) 
nw-26/B 

mu-39/B 



STATUS OcvtiopMiit 



WO 



OPERATING SEQUENCE 



REMARKS 

( 1 ) COTtalats Qf ttim KM-IO/B mln« eu« and • MdlflM Mc 62 fin. 1h« bltmt hm* llalM 
rieneelMC «ftm r»l*«a*a undar lew«ltltii«a fttih apaid •anditiom. 



I 



/ ... . 
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TABLE 57 



MUNITIONS DATA SHEET 



BOMBS 



DESIGNATION 

NOOEL BLU-31/B (1) 

iME Hard Struetur* Hunitlon 

scnicf 

rj. s. atMi 



CATEGORY DEKQtl 
TZON BOKB Alr^to- 
TAICtTS lurfMs 

vchlelu. hard tap- 
S«ta 



PHYSICAL CHARACTERISTICS 

ICICTN 96 " 

OliMCrtI 10. T5" 

wta 15.1 " 

HIIINt 800 lb 



WEAPON CHARACTERISTICS 

riLlEI 290 lb Tritvml 

FUZINt fWU^O/B lnflu«ne« tun 

till NCni. Blaat * eracarlnc 

LCmM. Mia 35 rt er»n«r 



PERFORMANCE CHARACTERISTICS 



HTimi 
FlIINT Tim 
KCCBIilCf 

»t (Simi MOT) 



LAUNCH CHARACTERISTICS 
SBSPEtSIOl 10' luca 

mifiir RON SMiioK divt 

lELCASt ROM ainsla, stlek or train aalvp 
imiTATIOiS 600 KXAS 



USING AIRCRAFT 
F-lOO 
F-IOS 

F-IU 

T-2B 
B-S6 
B-57 
A-TA 



STABILIZATION 

• Navy Nk 62 tail rin 



FUZES 
fMU-3Q|/B-rrM«a*' aansAnc 
fusa aiMtt 10 ala aftar !»• 
paet. Zt aatenafa tha ahaiiia 
upon aanaiiic a prMaura ale 
naJ froi a paaainc train. 
Sanaltlvlty radlua la 25 ft 
Fusa aalf daatrueta alna 
«ti«n battary ttropa balow a 
praaa nt laval. Fuaa aan ba 
••t to aouat up to * tap- 
gata bafora ftrliic. 



STATUS 
Dtm&oi 



InC*rf Oa««lf 
295701 
MRt Apr 67 



Froteetlon Auf 67, 200/)Mntn auttier- 
isad br oaD. Pint eoMat tfapleyMnt 
Nov 67. 



I'm m •j!r\itA t-trnr} gtm 



OPERATING SEQUENCE 



REMARKS 



(1) Tha BLU-31/B la tha mw daalsnatlon for betb tha BL0-l4/fe and tha MLO^IQ/B, Tha 
aaapon la a alnaia plaea fonad eaaa anaraaa tha old Itaao uaad a t«e piaaa waldad ec 
atnietion. 




-0- 
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TABLE 58 



MUNITIONS DATA SHEET 



BOMBS 



I DESIGN AT ION 



NOKL 



SCIVICI 
luiar. 



3000 lb or 



CATEGORY TOIBTM- 
TIW BOHB Alr-te- 
TMBfTS surfaa* 
Brldce dcatruetlon 

(I) 



PHYSICAL CHARACTERISTICS 
LCMSTN 155 " 
DlWtTtll 18 " 

VCISII1 



I WEAPON CHARACTERISTICS 
MAINCAO 

niLtl Trltonal vlth D-2 dastmitictr 

mm D*iv 

Kill MECNI r«n«tr«tlon» cratvrinc k blut 

1 

lETML MIAIO' eratar. 15' daap 



PERFORMANCE CHARACTERISTICS 

tMC( 

AUITOOl 

rilMT TIHC 

ACCVIACT 

P| (SUSU SNOT) 



I LAUNCH CHARACTERISTICS 

I 

niEAK MOC 

I 

lIRITATtMS 



USING AIRCRAFT 



I STABILIZATION 



FUZES 



STATUS Enc'rB DavalopiMnt Taak 

293T03 

Davalopaane runted May 1966 
Qy^if leatlsn Contraat aen«<lulaA for 
Sap 66 to aupperc praduetion raca of 
lOOa/maMh. IOC aatw Sap 67. 



AVAIL ABILITT 



OPERATING SEQUENCE 



REMARKS 

(1) aiurr anapa antl-rtaMenat daalgn. Mayba uaad aa a land Mlna with prepar fuxln«. 



EB-lOd 
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TABLE 59 



MUNITIONS DATA ShEET 
DESIGNATION 



DISPENSED MUNITIONS 



CBD-aB/A 
iARI ORAOOimOTE OISPERSn 

scivict usir • 
Mivr. 



ATM dSBlAl 

Anti-parsMMi wltn 



PHYSICAL CHARACTERISTICS 
LEIITK 101.25 la 
OtAHIURlt.n IB mum 
IPn 13.T35 la bftflit 
HlltllT 629 lb 



WEAPON CHARACTERISTICS 
MAtMCAO 5760 BL0-«3/B bImi 

riuti Mitro-pwafriB 
rvztis HjirmMn prtssnr* 
cm NECK. Blui 
LCTNAl AIIA 



PERFORMANCE CHARACTERISTICS 



AlTITtOt 
FLIWT TinC 
ACCBUCT 

(iimi SNOT) 



LAUNCH CHARACTERISTICS 

SnSPCRSIOl l»- XttfM, ail ttatlou tnel. XKR 
OCilffCRf mn U« Iml, U«b •pMM 

ULUSt nost Rippi* 

LimmiOiS 600 KU (aut « 



USING AIRCRAFT 

r-100 
r»io5 

r-iu 

A-7A 



DISPENSER DATA 

8UU.13/A «lap«M*r wltto 
•O eamlatar* •ma taanac 
1«« DrafTO Seatb uinn 



OPERATING SEQUENCE 



FUZES 



STATUS 



tewlapMBt 



REMARKS 

^ Th* 'DrMVBtMtl)" aiM !• * trlanpilajr wdn lo sIwm with — A* . t i/.. .w 



<3 



EB-lOe Table 59 to 
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XA3LE 60 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

HOOCi '•ntiJsq/B, yi/B ■/ 

1 

I 

SCITICC ir.AF 
MMt. ATOjei/Hoiwytmll 



CATEGORY 

Al r-to-surf Bc* 

TlllfTS «r«« tsrfvt 

Antl-p«rionrwl/ 



PHYSICAL CHARACTERISTICS 
LIMTII 90. n" 
OlMITfl 15.0 
iPM JO.O 
HCICIIT 930# 



WEAPON CHARACTERISTICS 

I 

MAINEAO 665-^70 DT.U-36/B Bofl^lats 

riLUI (139# HE 

1 

FOZIVC TlMd or proslBtty alrburst 
KILL NECH. I Fr«ftitnt«tlon 
LI THAI aha' 



PERFORMANCE CHARACTERISTICS 
■A«SE ^ 

UTimt 

riUMT TINC 

AcenACT 

l»K (SIMlf SNOT) RtMrits A/ 



LAUNCH CHARACTERISTICS 

I 

SOSFCNSIOtl I lU" luja 

DCLIVIIT MDt 01v«, «Ud«, level, or toss 
KlEMt MU 3ln«l«,itiek or ■■Ivo 
llillTATieiS f>50 Kti or Haen 1.2, U 



USING AIRCRAFT 



F-105 
F-WC 

F-m 

B-57 
A-7A 
A-IC 



(7) 
(8) 



DISPENSER I DATA 

.■^nT-jo/p (mri.29/B) 



FUZES 

H218 (BLn-;6/B) ipln anwd. 
randoa tia* tvtm (O^IZO aln) 



STATUS 



PretfURtlen 



AVttlL ABILITY 



OPERATING SEQUENCE 

Cluster noi«t| splits lemtltudinallr by the tin* fuse tail owl nc Itomblffti to fr** Tall ever • 
dls|i*rs*(i ar**. au^yh/f has a radar altlMtar fuzlnR eapatlllty. 



REMARKS I 

J/ C9iU29/tt and CPU-36/B ara alnllar to the CRU.3k/« and CBD-35/B r«spocClv«ly, aieapt for tha 
suMinttlbn fnxos. 




-Id 



SEGRBT 
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TABLE 61 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
•tooit cm^yt/k 

scnin nstf 



ATM teolU 



PHYSrCAL CHARACTERISTICS 
LUSTN 139.7 IB 
OIMITCR 15>3 la (liltftb) 
SPM 16.9 to (haiclitl 
VEIMT 



WEAPON CHARACTERISTICS 
HAMIftl 9M KM-*a/t NAAM ^ 
rtllEI 

FeZIK Spin 

IIU NEca. 
lETNJa MIA 



PERFORMANCE CHARACTERISTICS 



ALTITSK 
niUT TIRt 
MCVUCT 

(SIMLC SNOn fi/ 



LAUNCH CHARACTERISTICS 



USilK AMCRAFT 



SKPCMIM 
OIllfEIT HON 

UKASE MOM 
lIRITATIOtS 



DISPENSER DATA 
nm.38/A Taetteal flgbtar 



Fuzes 



STATUS 



OPERATING SEQUENCE 



REMARKS 



I 1 



lg rfr.i.M.i.i=TS J 




A/ Wid* ATM utl-P*r««aBai MIm 

V BU)-*»/B, 2.29- 0.92 Xb, d^ptoy. B virM t« » ft. lU Mlf dMMt. 




EB-lOg 
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TABLE 62 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

1 

NOOEL aUT 

■WC elwsl NlM 



SEIflCt 



krmr 



Aatt-pcrioHMl 



WEAPON CHARACTERISTICS 



WAINCAD 

rtuti 
rum 

Kill NCCN 

I 

ICTMAL AIE« 



1300 noT Nod a AP NiM (Or«T«i) 



Blui 



LAUNCH .CHARACTERISTICS 

1 

smmsiM lA- logs 

■Slusc moc 

- 1 

LINtTATte«S 



DISPENSER DATA 

nC3 Oisp«afl«r with tvar 
Xta CMlatm, aMb vlUi 
300 XM27 BiBM* 



PHYSICAL CHARACTERISTICS 
I.KKTI 23 la 
BIAmTIR 1B.5 iB 
SrAM 

HCIMT 525 lb 



PERFORMANCE CHARACTERISTICS 

tAKSt 

ALTITVtE 

FLItRT TIK 

Acenuv 

Pl (SIUIC SHOT) 



USING AIRCRAFT 

A*ll 



FUZES 



STATUS 



OPERATING SEQUENCE 



REMARKS 





EB-lOh 
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TABLE 63 



MUNITIONS DATA SHEET 



DISPENSED MUNITtONS 



DESIGNATION 
NOeiL BUI-36/B 
NAM 

SCIVICC USAP 



•atl-parioBaMiX/ 



PHYSICAL CHARACTERISTICS 
9IMCTII 

ifim 

illtNT 0.9* Ik 



WEAPON CHARACTERISTICS 

MMMCAD ball! in kiualnua Mtriz 

riLLCI 

ruttRG 5pxo u-Md, lapset tfatoMtlea 
KILL MCM. FrcffMfitstien 
LITNAl AltA 



PERFORMANCE CHARACTERISTICS 

M.TIT0K 
riUNT Tint 
ACCOMCT 

ft isfMLi 



LAUNCH CHARACTERISTICS 

msnnm c80-S9/b, 36/B MuaiUM, i«- lut 

OIliniT IIOOE Lmai, or toss 
RUEASC NODI CluUr 
LimTATIORS 



USING AIRCRAFT 



DISPENSER DATA 


FUZCS 


STATUS 


Bm^V>/» fCtO-a9/B) 
SUD-99/B (CB0-36/B) 


Hits raMoB tiMfteia, 
variM rna 0 t« 120 Bin 










AwaiCAaiLITT 






















wo 













OPERATING SEQUENCE 



REMARKS 




Appendix 




T/iBLE 61+ 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



I DESIGNATION 



1 



CATEGORY niHt 
Air-to-surf «c« 

TmiTS 
Arc« coveraire 
Antl-p«r*onfwl 



PHYSICAL CHARACTERISTICS 
LIIKTN 

OlMUni 2.38 in 
HClUT 0.92 lbs 



WEAPON CHARACTERISTtCS 
MKIMCAO ilniiT^ Iron 
rtUIR f^omp B 

rOIliS Electrical anLl-disturbanca lent pvrlod 
r.tir d^stniei (IW* hra.t 



UTRM. ABEA 



30 rt t/ 



PERFORMANCE CHARACTERISTICS 
RMtE 

HTirm abow 100 ft 

rittiiT Tin 

ACCQUCT 

f| UIIILI SHOT) 0.6 S/ 



[launch CHARACTERISTICS 

mriisioli situ-38/A, 30" 

1 

OEIIVERT HODE L*v«I, Dlv« 
RELEASE KOBE | 
lINIfikTIMS Haeli 1.2 



USING AIRCRAFT 

F-U 

F-105 

F-lOO 

A-7 

A-IE 



I DISPENSER DATA 
n"i-3'»/* with 5"*0 bo«bi«tt 
Other posstM* dltpvTuvrt 
Ineludt: 1 
~Ti)i-13/A (>*0¥ baat>l«ts) 
?ini-30/* (700 ho«nl«ts) 
ntni-3W/A (1>*760 bwiblcttk 



FUZES 



STATUS En|:»rc pro J 3792 

Prodaetlent Oct 67, 108,000 approved 
OSO (200 dlip P*r «o> 



AVAIL AIILITT 



1 1 Mil I II 



OPERATING SEQUENCE 



REMARKS 1 
j/ win* area ant l-pcraenml nliw 

b/ Zltn* trlpwlMi •»t«ii* to 20 rt «. orr> > 7000 ft with - 09 

c/ At 600 W.1 and 0.2 tw lnt«r»al. eov«raf» pattern 1» 900 i Tooo rt tiiin 

^ at Soo kts and 0.2 a«e Interval, eo««r«M pattern la 700 1 t^OO ft with 0.05 




EB-IO3 



■ ■ • I 
L. L. U 



Table 6W to 
Annex B to 
Appendix S 



1 



TABLE 65 

DISPENSED MUNITIONS 

'^^Il^Pi!™??!!!. I ^^^^ CHARACTERISTICS 




EB-lOk 



Table 65 to 
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L. I L i_ L L t 



TABLE 66 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



OeSIGNATION 

I 

NOKl XKTT He« 2 

I 

NMt Cr«v«l ^ 

SCIflCt I 
RAIttF . 




PHYSICAL CHARACTERISTICS 
LtmTH 3f* Kadlui qu««mt 

OIMCTCI 6^' (• BlBM) 

sru 3/»" thick 
VtltNT 3i 01. 



WEAPON CHARACTERISTICS COnUW IUb •/ 
MAINCAO ' 

riuEi 
ruzixc 

KILL MCCN. 
LITHAL AIEA 



PERFORMANCE CHARACTERISTICS 

•AMI 

ALTITOM 

rtiMT ttn 

ACCWUCT 

fx Ulli4i( SNQT) 



LAUNCH CHARACTERISTICS 
SUSMaSIM 

ocLiTCtv mac 

ACLtASC NOSE 
LlNttATIORS 



USMG AIRCRAFT 



DISPENSER DATA 



XM) Dl« 
cu&iiars 
XN 2T't 



■ith • hb 
•Mb with 900 



FUZES 



STATUS 



OPERATING SEQUENCE 



REMARKS I 

4/ A fAbrle eov«r«d ABtl-Mf'onMA bIm ■hteh dcUiiMUa vhMi At*p9«d ee vbA will tneapMltats 
throatn eoabat beota. If aat actonatM it •%XX aisrlllM* bjr puillof water rrea tlia ataoa- 
ptiara threwta th* fatrie eaaa of tha alaa. Varaaaa ehaalcal dlaaoivad by watar rwaeta 
MlUi laad aiiaa of tba Mvlaalva to laart tba alaa. Starlliatlea dapaMa wpen taaparatura 
and Imldlty with tlaaa aarrlai froa IS bom at IS) dafraaa P to tbraa daya at 90 dafraaa r. 
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TABLE 67 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 
NOOIl AOM 63A 
KAMI ffUOUO Am 

sctficc oai 



CATEGORY NI8SZLB 
TAI6CTS 



PHYSICAL CHARACTERISTICS 
LCasiN 178 In 
DIAMETCI 13-5 la 

SPAR 8«- (rel«««i, «2.S (epm) 

vetatfT i» 



WEAPON CHARACTERISTICS 
MAINCAO oirMtcd blMt *ad frai 
riUfI 8171B 

rutlNfi Aetin, M*siv*» eeniAet 
I III HtCN. BlHt and rrsfMOtftticB 
LETNAL AtlA 



PERFORMANCE CHARACTERISTICS 

■use 30 n 60 nt T9 nt 

ALTITm floo ft. MOOO «0000 
rtlMT Tim S5 iM • 10 Ml 
ACCOtACT 30 ft. etp 
*t (SIlUC SNOT) 



LAUNCH CHARACTERISTICS 

SUSPINStOti 
OIllffCtT NOOC 
MICAS! MOM 
LIRITATim 



USING AIRCRAFT 



GUIDANCE 
PKLAtlNCM 8.C.Z L 

OMMtlea 
tMST rusiv* Malac 

MIKOom Haalv* healac 

TCRNIMAL Paaaiv* healac 
Hod 0->« Bm« OMkvr 
IM C, Z Bud 8««k«r 



PROPULSION 



TTM 



TMOST 



STATUS Fii— la dapieysMt 

Mod Oi Cir 196T 
Mad li HA* 1966 
Had Si SK 1966 

Pr adOitleai Ret yat autberisadvrataa 
■at •ataUlabad ; heM*«r. Masac* JC8 
1739/61 V5 1 «atd 7 Mar 67. raeuMiaJad 
aiN.tTT tlia HMHia ahoM baloa. 



OPERATING SEQUENCE 
Broadband fraqaaaay aaakar daiaeta 
tariot baURC trvm 



and idaauriaa radar bafara lamafe l«ek*aii laitlatad bafera 



REMARKS 

a/ BaaoAraMata axpraaaad ara rar« 
raady*f ar laaaa qaaatltlaa. 

k/ Tha diaaiailarltr In tha aadiac 
ef UN rZ6i fndlBf parlod bat- 
■aaa tba 8BR2U and tha OTiniAW 
AM did wt pamlt a trada aff 

of ^tm Uat «90 AIMS frs 



1967 S«j 
Oct 
Nov 



SmlSE^ gTAWDAHD ARM 
HOD O 



550 
60O 
600 



Dre i*>00 



1968 Jan 



oOO 



10 
50 



"•0 



CO 



1968 Har 
Apr 

Tun 

lul 

*ui| 

Sap- 

Oct 

Nov 

Dae 

1969 Jan 
Fab 
Mar 

Apr 
May 

Jun 



t (lidd ai 

SHWIIIE 

600 
600 
600 
600 

575-fa5) 
550- f 50) 

»o-(ao) 

i*f0-(150) 
>«25-(175) 

^00-(200) 

35O -(250) 

6,320 rnJTOi 

End of' " 
FY 68 
FroevraBBnt 



ICR-PROFORni RTAIfDAMn ARM 

CAL MISSIVE pn.tynnr- 



as 



T 53^ 



••8 

68 
60 

21 

75 
?0 
>»3 



/ 



/ 



CtMttlatlva Tactical 
Trada-orf 



7 

30 
25 
65 

Z5 
85 

105 
125 

150 V 
150 

nii^nd of 
rr 68 
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TABLE 68 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 
tiOOCLRIH-8 Modified 
MH€ TA!.OSjARH 



CATEGORY KISSILE 
Surf tc*-to> turf 11 
TAUCTS 

RadlitlRK Radir 
sources tdlicrla- 
imtlon 12 HAS, 
PRFi 95/5)1 



PHYSICAL CHARACTERISTICS 

e 

LUSTR 308' *iy* (booster) 
OIANCTCII 30" 
SPU 110" 

«I€IIT 7779# <fotsi) 

3U0M' (ml.nile only) 



WEAPON CHARACTERISTICS 
MAINCAO Continuous Rod 
FILLER 220 |# HE 

ruzIMB Proximity Bnd/er eonuet 
ttiL NCCN. Frttmntatieo A Rodi 

LITH»L *«m 70 ft 



PCRFORMANCE CHARACTERISTICS 
■ARIC 230,000 yds 

ALTlTUDt Surfse* to 70000 durtnc ■Ideeuri* 
nitNT TIRC 300 BM (MX) voloelty Maeh 2.5 
ACCURACT 15-30 rt CCP 
t| (StStLC SltOT)o.6 



LAUNCH CHARACTERISTICS 

SliSPCasieil nali launenor 

DCLlTCRt HOfiC 

I 

■EICASC NODE 

IINITATIOHS Flight Rellsblllty. aissllt 82< 
I system 85*. over-ell 70< 



USING CRAFT 
Surface Ships 



GUIDANCE 

PACLAURCN 

lOOST yinj control 

RtOeOURlC Beam rldlRC 

rCRNINAL HoMt on hl(hest 
PRF in essltntd frequency 

1 nt^nrei 



PROPULSION 



lift Solid reetat boetur 
remiet sustalner 

TNmr 102-106.000 # (boost) 
9000 § (TMjtt) 
booiter vtt t*375' 



STATUS Do««l0PMiit 



Proditetieni Net yet euthorlBed j/ 



AVAIL AIILITT 



ML 



OPERATING SEQUENCE . ck.- 

Me looit eirerert reley. site locetloa, freq, end PBT tJ^Ji^ JlSliSJSt en^ 

seloets nlsstle vlth prttper freq. Cevenffe, sett PUT Halts and tartst eoorainatet, ana 
Uunenea aisslle. 



REMARKS I 

1/ Fin I p«3-«end units can be provided sis 
nee production. 



aentna after fundlnt and sutherixatlon to 



^..MH' -'bt^U. .-/'-f^. ^ 
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L. 




TABLE 68a 



MUNITIONS DATA SHEET 



OtSPENSEO MUNITIONS 



OeSIONATION 
MOOIL t«.y. i' 

UniCC 



CATEGORY 

TAIIETS b/ 

Ships 
Tunka 

A] 1 wAtar eraft 



PHYSICAL CHAflACTERISTICS 
t»ITN 89" 
■IMIKni lo.l" 
SrU - 15" fins r-itm^'^i 
ItCIINT . 571 lbs. 



WEAPON CHARACTERISTICS 
WUMIM 

null )?? J^ Trilqiwl 

roziM 

KILL KM. Blant «nd Frapavntation 
LITML AKC« 



OPERATIONAL CHARACmiSTXCS 7)<* rirln« 
d«vtea houaaa a thln-flla Bacfwtomat^r aenser, 
latarval tlMr, ■•lf-d«truet f«atart« inhibit 
etmlt to prettet afaliut axpleslv* eountar- 
Maanraa, slcatl praeaaalnc loflte, anrt a 
datonabinc atcnal. Tha rirlii( ilavlea fltt In 
tha tall ruza of tha NX 62 boafe> eaaa. The mat 
fusa H'tCt* haa baan aedlflad to provide a water- 
tlctit aaal and to|athar with the H-li^ adapt «r 
boeatar prevltfaa •xplealv* train ailfimnt and 
tfptoMtor. 



LAUNCH CHARACTERISTICS 

OCLinn DON Diva or low laval 
ICllASt HOOT sin«la, itlck, or aaivo 
LIMIT«TIOIS 60n KIAS. 100 it mln altltudi 



USma AfflCRAFT 

f-U fall) 

r-e 

F-105 
A-1 (all) 
A>U (All) 
A-6A 



DISPENSER DATA 
r«>liv<(r«d hy any tlrerart 
rapahli* of i1ifllv»rtn« th* 
; Hj r.lAKFYE. n»n»ary 
><*hntqii«s and Irajectorr 
farters ar* ld*ntleaJ to tna 
MK 93 SHAKRre. 



FUZES 

Kit eontalnltic adapter 
booster M-I3k, Mdiflad nosa 
fuaa H-901*, aaallnc plu( and 
tools is usad to Modify tha 
MK 82 SNAKRE lov drat bo« 
into a land or saa attaa. 



STATUS 

Baste waopon '<<ir D? low draa itoM. with 
m 15 r.N«Krn^ fins) is in invpnt.ory •ltd 
productions^. Adaptor km* nr» rn 
d4)lv«r«d accordlRC »o ».h» foil owl 
aenadol^i (Total proeiir^amtt 
aotherliatlOR Is for <t?,377 klir). 
(Eaeh kit will cost an 9itlmat<>4 tuoo) 



I MBIIRI III 111 I II 1 1 ■IWmiTT 



OPERATING SEQUENCE Th<» Oastrucior HK 36 araa on land or watar lapaet and Is affactlve in 
w«i.»r dFpth^ up 10 «0 f*«i. This Is tha only ■in»-Uka waapeii that deas not r^nlr* a nlnlwm 
wa'-r rt-prh for armlnx. It Is *oually affectlva on land as vll as In tha watar due to thu 
sensitivity of th» «aan*tie d^tecior. no c***). Tha »rnsltlvity vat ♦»tibil«n*<l from 
SMasurcaiantS on SoniB Vletnawase w«i»rer«rt of Ipn«tri« fron 10 to 70 r»<-t. 




internal function* of • Bina. ^ 
t/ riNCrAC. in m,t R220215Z Mar #.7, astabllshwl a Taatilrai^iit_for_5000 a*?tnictor Mr_)^ units p^r 
Mont 
coni 
water 

ri irrAC r«Mlueat*d prodnetien 
r»tp^tlv»iy. 

Prasant Prod<ietlon r>ch^4n)> Is: 

soiithaaat 

A'.in ir.: 

50,000 p»r •wnth 



ont;;^^o::^;.i^^3^s".si'«:::-?^,7!•roUsSl■n,T.^i^^^^^ 

on SlnT^r nfo«-Uon: ^"arT slnr* th- alna can be uaad ftn- land intanlietlon •> «ll as a 

1 IPPAC ra«ueai#d prodnetion Iteaia ba eanslfnad on a 5 to I ratio to CIiCPACftT and CI icpa.w. 
•tp^tlv»iy. 

c/rr^%»ni stock (as of ? Mar 67) of MK 8? 
|.oi<«> cas-a with MK 15 rniAKnC fins in S< 



4avy 



•tr:*v 



7j,0««J 3-r*ie«fabl» 

ui, ,378 



Navy 

tr.AF 



?0,0On p»r •oni.h 



:ai* lOiiaai 30.000 
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MUNITIONS AVAILABLE FOR SOUTHEAST ASIA 

AFTER FY 68 

MUNITIONS DISPENSERS a/ 

CBU-33A Ejector Sys 

TFDM-AP Ejector Sys 

TFDM-MP Ejector Sys 

TFDM-Frag Ejector Sys 

ROCKEYE II. .Cluster Bomb 

DENEIE I, II.. Cluster Bomb 

DISPENSED SUBMUNITIONS b/ 

BLU-if5/B Anti-vehicle land mine 

BLU-I+6/B Bomblet 

BLU-lf7/B Bomblet 

BLU-i+8/B Bomblet 

Mk 118 MOD Anti-Armor Bomblet 

MISSILES c/ 

AGM-12E BULLPUP (See AGM-12C) 

AGM-53A CONDOR 

AGM.65A MAVERICK 

AIM-1+7A FALCON 

AIM-5^-A PHOENIX 

YRIM-66A-1 SM-1 (MR) 

YRIM-66 SM-IA (MR) 

YRIM-67 A SM (ER) 



a/ See tables 69 through 7^ 
ii/ See tables 75 through 79 
See tables 80 through 85 
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MUNITIONS DATA SHEET 



TA3LS 59 

DISPENSED MUNITIONS 



DESIGNATION 
NOSCL CBII-33/A - 

■ME inn-AVui %f 
sciricc osir 



mm 



PHYSICAL CHARACTERISTICS 
IU6TII 139.7 SB 
tIMCnR 15.3 la (•Mtbt 
S»U 16.9 la (baifbt) 
■CICNT 



WEAPON CHARACTERISTICS 
MAMtM P BIMS/B ATLN 
FILlll « lb iaA.3 p«r AVU 
raztll N«caaiie 

Kill nra. BlMt, sMUlai, rraiMatatioa 
LETNAl UU 



PERFORMANCE C»MRACTERtSTiCS 



UTITOn 

riiliT Tim 



ft (SIMll SNOT I 



LAUNCH CHARACTERISTICS 



sosrniiw 

DCLITERT Root 
RCLMSC NteC 
imfTftTIOIS 



USINQ AIRCRAFT 

r-ioo 
r-109 

r*ui 



DISPENSER DATA 
8DU.96/A li u 
dlvpMMT •eafifttratlaa 
ewrrlBf 3 AVUi f«r bay far 

« toiAi or 30. 



FUZCS 



STATUS 



fiaialai 



Avail Aa«.irT 



I I I I 



OPERATING SEQUENCE 



REMARKS 
A/ Antl*««tai«la MM 




BUM5/B 



SECB£T 
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TABLE 70 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



I DESIGNATION 
RWCt CBU- 

SCRftCC 

mum. 



ATM eo*«r«i* 



PHYSICAL CHARACTERISTICS 
LUtW 1»*7 U ^ 
OIUETEt 15.3 IB 
SPU 16 (hlgb) 
MCI INT B» 1* 



WEAPON CHARACTERISTICS oonUH XtM 

I 

MRNCAO 3S40 VLM'tAn TTtMftP OrMBdat 
FILLER ROX 

raiiu i«p« 

KlU WW. FrMMaisttM 

HTML ARIA 



PERFORMANCE CHARACTERISTICS 

tjuni 

iaTITOBt 

aiCNT TIM 

ACCtfRACT 

R| (StIClE SROT) 



i LAUNCH CHARACTERISTICS 

SOSVEISIW 1«* rad 30" Itiga A/ 
DELIVCRT mOC |««" •^•^ 
RELEASE WOE »*rUtt«, frwoB* 
LIHITAT1MS ?00 »U (aio). BQO (h>) • f 



USING AIRCRAFT 

f-l05 
F-*C 

4-T* 



DMiffma for 



earrlM* * r«lMS* 



DISPENSER DATA 
8ini-3T/* 10 b«yi, •Mb 

Ha AP IflBrt»l/— ttfBlll. 

iMb MoireM; It eyliBdriMJ 
wltb ■lAbUislac flu »^ 
tfbf VMM* da»ls7M bt 
•j«etioB. lActa Molfeld 
iMi <t cipiilB tnbM (12 
irsnsdM cMbk . labbet 
•}«et« ttwa»A— 10 lb 
MOirold. ! 



FUZES 



STATUS 



AMIL*la.lTT 



OPERATING SEQUENCE 
At tapMt, Uia 

• «lb« ATM. I 



fras bbMi of tbb b mfvUtlMi ««b*b to cOTbr 



REMARKS I 

TMticftl rifbUr Ol»b«M«r Mnitioa A»tt-»bri 

1 

V TbbbTM BMb ud tbU aMtiOM raMmUb far to>iiM 



evrlbcb 
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TABLE 71 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
IIOKL C80- 

MM rrwM» t/ 

UlTICt 



ATM «ev«rM« 



PHYSICAL CHARACTERISTICS 
LIMTN 139.7 ID 
DtMUTn 19.3 IB (aitel 
srM 16.9 la (hclgllt) 
niMT 750 1» 



WEAPON CHARACTERiSTICS cOTIUi Itm 
■AmM iseo UJB-4T/B TSnOtf Oi 

riuct 

rams i.^t 

,1 Uai. siuf«« afiwc* catf rv 
llfUl UIA 



PCRPORMANCe CHARACTERISTICS 



fitUT urn 



f| (SlltlC SNOT) 



LAUNCH CHARACTERISTICS 

SPSftniM l«« »• 30" tB« 

OfllTIlT NODC high •fM4 

ICtlJUI ROM »rwt «• 

lIHIT»TIOi» WO »t. (■!•!, 800 KU (Mik 



USINtt AIRCRAFT 
r-100 
r-109 
r-4c 
r-iu 

A-TA 



DISPENSER DATA 
flRI*ir/A - 10 tayt, aMh 
1280 



Fuzes 



STATUS omit 



MttH.AtlLITT 



OPERATING SEQUENCE 
At tB»Mt, tba e»m MOAfeld •Jceta 12 ftvaa^M 



•Mta of the •sfolaiSB tntaa to 
iff «l«taan« 



REMARKS 
A/ TuUcftl rifbur Dla 



i«r MmitiSD-MlU-parvoM 





MDxzz ratios 



SEGR^ 
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TABLE 72 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
MOPCL CBoj 

iUt TrSM Prsf BertAat 

1 

SllflCC OSAT 



ATM eevarat* 
AttU*p«n 



PHYSICAL CHARACTERISTICS 
LIMTR 139 .1 IB 
OIANETEI K-i la (-"th) 
%fim 16.5 IB (iMiffht) 
KIWIIT T50 1* 



WEAPON CHARACTERISTICS 

1 

HAD J09O BUMB/B 

riLLU HS 

RIU «Ci. BlMi w« fracMBtatlOT 

1 

LETHAL AIIA 



PERFORMANCE CHARACTERISTICS 

ItUM 

ALTITUDE 

ainr tini 
Accmcf 

fg (StMLE SNOT) 



LAUNCH CHARACTERISTICS 

ocLintT mot 

1 

RELEASE NODE 
LINITATIOIS 



USING AIRCRAFT 

r-100 

r-«e 
r-m 

A-TA 



DISPENSER DATA 

SUO-JT/A eairlM MP***. 
290 pw bmj. 



FUZES 



STATUS 



Birr 



OPERATING SEQUENCE 



REMARKS 



r 



iii.i* 



^rTTTTTT 




8U-4S/B 
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TABLE 73 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
MOOCL MUaO Cluster Bonr 
NMI nOCKETE II 
StIflCI USK 



CATEGORY CLUSTER 
Alrrto-siirf«c» 

TAItCTS 
Anti-tank/ T»hlel«i 
Antl-p*raenn«I 



PHYSICAL CHARACTERISTICS 
LllltTN 91.0" 
DliWCnR 13-0" 
%fim 28.0" 
VIltNT 500# 



WEAPON CHARACTERISTICS 
MMUIKJIB ^^'^ ihaiwd ehari* botriblvti %/ 

riiui 

mill Tim* (cluster), Impact (bonblat) 
KILL flEOI* Blaalt fracMncaCien and apaillnt 



PERFORMANCE CHARACTERISTICS 



ALTITgoi 

ntuiT Tim 



Pi isiMU wet) 



LAUNCH CHARACTERISTICS 

SOS^IISIOa iw lues 
KlIfEKT MM Plv«/|lldt, 300 ft Uv«l 
lELtASt RODE Stick or slnRlt 
LINtUTIORS 600 ktt 



USWa AIRCRAFT 

r-100 
r-105 

r*iii 

a-57 

B-a6 

A-7A 



DISPENSER DATA 
ROCKCYE II usas tha MK7 
Hotf 0 saffamcad elaasMll 

■ wntdi htnc*> at tna r*ar 
and Ma eaniad folding 
rins. Tlaa fuza aetlvataa 
rat tar to ail OH baMis to 
dlspario. 



FUZES 

M907 Maenanleal ttoar 
MK399 aaetianleal tlMr 



STATUS 



AWHLAaitrrT 



OPERATING SEQUENCE 



REMARKS 

j/ Fin atablllzad, 2.2' dlaoatar, HKllS Kod 0 anti-tank boMlat 



SECfiET 
— 



EB-lle 
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TABLE 7^ 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
NOML ' I 

•UK tiF-NEYE I, II 

I 

SCIVICC tISN/Trl>S«rvli>» 



CATEGORY 

TMtlTS Art! dtnlai 

antl-Unic aim < J ) 
and antl-pcrsonml 
nliwdJ) 



PHYSICAL CHARACTERISTICS 

Ltnni 

DIMCTEI 
SfM 

IfCltRT 18# 

Shipri R«ctiin?ui«r 



WEAPON CHARACTERISTICS 

MMliD Anti-tank Antl-pcrsonnai 

I 

FILLEt 5«« Raiurks and tf/ 
raZIIS s«« RwNnti ft/ and 
iILL NCCII. 

LETHAL AUA 

I 



PERFORMANCE CHARACTERISTICS 

umi 

ALTimi 

niMT Tim 

ACCOaACI 

tm (SIIU.C SNOT) K-klll und*r tank totlly; 
H-ktll on trtad 



LAUNCH CHARACTERISTICS 

sa$»mioi I 

MLtfCIT MK 

I 

RELEASE ROSt 

I 

LIIIITATIOIS 



USING AIRCRAFT 

All QSN/nSM rtr/attack a/? 



DISPENSER DATA 



hOCKrVE II 



MC7 Hod 0 
or TTOH ft/ 



FUZES STATUS 
OEMCTE I: 

Tt)* TOO (Target dfttwtlnc 
davleat 1« hlghlr aalaetlvti 
and dirrieuit to doeor 



CilfftlM«rlnc d<rvi»lopMnt j/ 
laltlatad FY<i'> £/ 
auspondad PY66 

Sehodalod for inronterr rr77 



OPERATING SEQUENCE 
Air d«llvar«d froa ht|n porferMnea aircraft 



REMARKS !«/ proj WW.126, b.*»3,0f>.aft,2 
tl/ Flnal'dasltn net talaetan 
£/ Fundlnf icnadult, OERCYE I A tl 
FY66 852K 

nr67 522K (tl956 Cut) 

rr69 3.20OIC 

FYTO 1«200K 



PCTETE I ^ 
SubflunitloiuiiMi, 
r^etanfuiar anapad 
■ntl^tann Hina, llnaar 
snap«d cnarg* 



, pencil II , . ^ ^. 
Sutoaunttloni l.<*#* 2" dla i3" 
let)C« dootol* tmaaatod aaaoro* 
antt-paraoaml trip wlra atna 




3ECR] 



EB-llf 



Table 7^ to 
Annex B to 
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MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



OeSlGNATION 
NOPfl BU-«9/B 

stMiec 



TAItlTS 



PHYSICAL CHARACTERISTICS 
LCNTN le* (flB •siraMi 
PIMKTCI •* ivatrt 



MCtMT 



19.1 lb 

1ft .89* (fin feldadl 



WEAPON CHARACTERISTICS 

MAIMCAP Hlatiur-«eh«rdlB iha^tf elwrf* 

ritut « lb KXA>3 

rotIM lUfMUe 

KILL utOI. Uwt, rrtgamta 

ItTMl AtCA Araor P«iMtr«tli>D, 8 ft eratsr 



PERFORMANCE CHARACTERISTICS 

lANSt 
ALTIint 
rLHNT Tin 
MClUCt 

ft (Static SNOTI 



LAUNCH CHARACTERISTICS 

mFMSIM M* iBia, ATUI Uapmtw 
OCllVtIT NODC U*«l, 1500 rt •Itltnd* 
ULCASC N09C Vwtobi* «AapMwli« rat« 
LIHIfATIONS BOO ala all, 6m KlAS 



USING AIRCRAFT 
r-100 

P-AC 
P-109 
F-IU 
A-7A 



DISPENSER DATA 
SW-36/A taolda )0 milta 



FUZES 

tad arttr A9 ■■eoadt. SalfH 
dMtniet at a«, 73 ar 840 



STATUS iBf*r l)*v«l. Tuk 890703 



Proteetlwi Hat r«t ocntrMMd 6000 
i«r Mr BMUi appravvd by 080 



AMILAIILITT 



OPERATING SEQUENCE 

CJtetien sa^oMe* fro« 8UU.36/& baya. 1 to 10 la 30, 51, 92, lAO, 200 or 300 allllBaeeada , 
prtaai bafara taka aff. lapaei la naarlj *artleal aad alM paaatrataa 3^ rt, with «irt 
eovartBc ay aratar. 




EB-llg 



Table 75 to 
Annex B to 
Appendix S 



L. 



"7 



TABLE 76 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 

I 

NOPCl 

NMl AsU*HrtoaiMl OrmamU 
StWtCE UStf 



ATM eev«r«|« 



PHYSICAL CHARACTERISTICS 
UiSTN i,„5 IB 
OliMITII 0.6 In 



vciciir 



0.0960 (cMb) 
10 lb (awufold) 



WEAPON CHARACTERISTICS COnUK ItM 
MAMfAD 
riLLtl RDX 

roiliC ceotAGt 
Kill ntcx. PrMWBMUoB 

ICTNAl «■!« 



PERFORMANCE CHARACTERISTICS 



ALTITOK 
rilMT TtNt 
ACCtttACT 



LAUNCH ^CHARACTERISTICS 

SUSPtlSim 

I 

OEllYCtT jlWN 

icif Asc mot 

I 

lINITATIOn 



USING AIRCRAFT 



DISPENSER DATA 



3UD-37/At 38*0 , 

fold, S|Ma&rei4t p«r »«]r 
10 tara teUi. 



FUZES 



STATUS 



AVAIL AM. IT f 



OPERATING SEQUENCE 



REMARKS 






EB-llh 



Table 76 to 
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TABLE 77 



MUNITIONS DATA SHEET 



DISPENSED MUNITIONS 



DESIGNATION 
NOMi {II.n-*»7/B 

Hultl-purpost irviwd* 

SCIfKC 
IIMVf. 



ATE60RY 

sp«nsMI Nunitlen ^ 



Afitl-Ht«rt«i I p»r< 

somwl 
Antl-«nwr 



PHYSICAL CHARACTERISTICS 

1.27" 
PlWim 1.32" 

NCIMT 0.33;# 



WI.APON CHARACTERISTICS COmJIN ITCH 

HA4NCA9 ' nnlcsi shitHwl enarKR lurreuiitfad by 
rrtiMRtlnc ihall 

rtLLCI 

rsitIS ItnpMt 

KILL RfCa. BlBdt A frsKMntitlOR 
LCtMAl Alt A 



PERFORMANCE CHARACTERISTICS 

lAIII 

ALTtTVOI 

niMT TIM 

ACUUCT 

f| (Simt SNOT) 



LAUNCH CHARACTERISTICS 

mvcisiM 

ouiftiT moc 

ICLIASC MM 

LiniTATieis 



USING AIRCRAPT 



DISPENSER DATA 

SUU-37/A 

eofitatni 1280 |ntw4*s 
cluit*r«« in 10 unlfoidt 



FUZES 



STATUS 



DavclepMiit 



AVAILAtlLITT 



ML 



OPERATING SEQUENCE 
At iBp«t,op«n iwnlfold ej«cti itr«naa»t o»«r • «i«a am. Aftar tha iraitada *• 
th» •Miurald itatllixini tint daploy aion« with itand-erf Xafi «hieh previda eptlnm atanderr 
for tnt aiiapad eharia. 



REMARKS 




HAasotA om 



EB-lli 



Table 77 to 
Annex B to 
Appendix E 



I.. 




TABLE 78 



MUNITIONS DATA SH£ET 


DISPENSED MUNITIONS 


DCSI6MATI0N 
"OKI BUlUa/B 

I 

■ ME nUQ JUNOLI BONBUX 

1 

sciricc uair 

1 

MMf. HeMV«*ll 


ArM eevarac* 


PHYSICAL CHARACTERISTICS 

man 

OlANCTCt 1.5 U 
WltllT 0.29 lb 



WEAPON CHARACTERISTICS 
MKINEAO 

rtuu 

railM lapMi iBlUatioe. •irbortt «#' 

All t«rr«ia op«railen 
KILL KCk: rrtcMsutlee 

I 

LCTMAL MU ?vy> ft 



IMSI 
UTITim 
nitKT Tint 

9x {iXM%ll SNOT) 



LAUNCH CHARACTERISTICS 



susrcisioi 

KltASC MM 5 DU»N«»BC raUi 

I 

LimUTlOilS MMfe 1.3 



USING AIRCRAFT 
HI •irsMft vitli T90 lb lUtleai 



DISPENSER DATA 

1 

Sm-St/k (THM) will 
%mt» 8090 b—fcliU 



FUZES 

Spla spia dM^y 



STATUS OtTOlcpMst 
DOTVlofMMi CSV. r>U 1967 

qualiriettient FT 66 

Pr««astleai FX 69 



AMkM.AtU.ITT 



OPERATING SEQUENCE 



REMARKS 




BIJD-48/B 




EB-llj 



Table ?« to 
Annex B to 
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TABLE 79 



MUNITIONS DATA SHEET DISPENSED MUNITIONS 


DESIGNATION 
MOBIL *1K 1 1 0 Mod 0 
MMt 
SCIflCC 

Mwr. 


CATEGORY Dtspcrai 
muni 1 1 on/ Al r • to-Sur 1 

TAI8CTS 

Antl-tinK 

Antl- personnel 


l<PHYSICAL CHARACTERISTICS 
•ee 

lEUTN 

DIMITER i'Z" 

l9tM 

VEIMT 


WEAPON CHARACTERISTICS 
HUIICA9 

riuit 
rvziit 

CILL RCCII. 
LCTNAL Mk 




PERFORMANCE CHARACTERISTICS 
MMt 

uTirm 
riiiNT rii« 

»l (StMll SNOTl 


LAUNCH CHARACTERISTICS 
SVSrtiStOi 

KiifiiT mn 
uitAsc mm 

LINITaTIOiS 


USING AIRCRAFT 


DISPENSER DATA 

Mot 0 iinlv^rtai dlspvnivr 
wUti MX1]8 Mod 0 tiOHbl*t» 


puzes 




STATUS 

AVAILMN.ITY 




DATE 






\ 






no 












OPERATING SEQUENCE 




REMARKS 



EB-llk 
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TABLE 80 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 
uAmt cnmoB 



StIVlCC 
HMVF . 



HSR 

I 

Hartlfl 



CATCCORY HI6SILS 
A: r-to-Surfae* 

TAI6CTS 
Ptxcd or BoblXc 
point cargvCf 



PHYSICAL CHARACTERISTICS 
LCnfM IM In 

DIMCTCI 17 
SPM 53 in 

HCICIIT 1871 lb 



WEAPON CHARACTERISTICS 
\7ixlO, 630 Ib^^ 
Coap a, 174i>*0£'^ 



MAMIAO 

riuM 

till MCCN. BUtt ft rrat 
LCTNAl AtCA 



PERFORMANCE CHARACTERISTICS 

tAiCC 35 - 61* NM 

AlTtmC 2000 - UOOOO ft 
SPEED Mfteh 3-6 
FlIMT Tim 

ACCUIACT 10 ft CBP 

fl (SimC SNOT) 



LAUNCH CHARACTERISTICS 
susrcNstOR I 

DElinHV NO01 

I 

ICIIASK NOOt 

I 

I INI TAT IONS 

SAFXD Iteeh.5 ->9 



USING AIRCRAFT 



A.6A 
A>7A 



ContlmwuB ■issll* Ttdoo «At» r«eerd«l on 
16aB flla in airenrt pod. 

Pod vt W60 lb, 115" long. 17 diamtar 



GUIDANCE 



PIC LAUNCH 

CO! 



tnd, 2 my R-bind 



lOOST dat* link. 100 al 
Fang*, Btttlla to A/C cad. 
NIOCOOISC 



TIMINM 



TT/Co— nd 



PROPULSION 



TTH Liquid roekot, propaek- 
•d dual ttornat j/ 

MOMl 

TNIMT 700 lb 

IWOO lb 

150,000 lb-t«c total lapola* 
300 t«c coast batwaan barns 
avail. 



STATUS OlfEUlPMERr 
DBTBU)niB>r Itt lawwli PT 68 
WUnCATlON WE 3Q W 69 

OPTETFOB FY 69 

pnooocrroN loc 3Q " 70 j/ 

Sehtdul* not r*t «itabllsh*<l 



OPERATING SEQUENCE 

Maadtng. Initial and final emtaa altttuda, and angina thntat prograaad taafera launch. Cemmt 
guldanea Via data link during fllgbt. TV/eaaaand guidanea during taralnal phaaa. 



REMARKS 

a/ Foraarir ASM-N-11 

^/ CSCr (coablnao *hmpm eharga and fru) vlth 6 pt linear ana pad eharg* 
£/ PBXN-lOl aeeaptabla altarnat* 

i/ Est. production coit l« $60-65,000 ^ ^ . r.. 

t/ Prepaeaaiad. fual and oxldlsor In toparata alualnu bladdara. Daaaad trpr cii tcnarators for 
P/0 axpulalon. Chlorlna Trlfluorlda (CTP), alsad hydrasina fual (HHP- 3), 700 psta chMb<tr 



praaaura. 





EB-111 



Table 80 to 
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TABLE 81 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 
NOKl «CN^¥A 

■iMC KAvraxcx 

Mlltf. HuKbM (NAA) 



CATEGORY 

klT'toSmttm 
T«»ETS 

Struetur* ASM 



PHYSICAL CHARACTERISTICS 
ICHBTN 7U in 

OIANCTII 10 In 
SPAM 31 tn 

vetSMT lb 



WEAPON CHARACTERISTICS 
VAaNCAO Conical ihBpad ehirc*, 200 lb 
riUft 88 lb ccmp-b 
ntlta contact 

KILL RtCM. SlMt and frafMntstlen 

LETHAL AltA 



PERFORMANCE CHARACTERISTICS 

lAMC 

ALTITUDt 

PilNIT TINC 

ACCaUCT 

ff <SIR«ir SHOT) 



LAUNCH CHARACTERISTICS 



SUSfCRSIOli 



iKlavindtr trp* launen rail 
DCLIVCRT HOOT DlT« 



MAU-128/A witb adapter or 



aClf ASC NOH 

imiTATim 



USING AIRCRAFT 
r.l05 

mi 



GUIDANCE 

PRtLAwaCN TV loekad on 

IMST TT 

NtOCQURSC TV 

TCRMIIAL TV 



PMJPUtSlON 

TTfl Solid 
MML 

Titmr 



STATUS OEVnOPKm 



AMN.aaiLtTV 



SSL 



OPERATING SEQUENCE , ^ 

TaloTiaien eontraac traekar la lo ek a d e n tarcat and aiaaUa lawMtoad. Catad vldae oontraat 

traeka providaa auteaatle culdanea. 



REMARKS 



55g 




^■1 







EB-llm 



Table 81 to 
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f 

i- 



TABLE 82 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION 

i 

Roeci AiHJk?A y y 
■uc j 

SCIVtCE US AT 

WWiP. Hiidwi (Hotel 50) 



CATEGORY 

TAMETS 
Aireraft 



WEAPON CHARACTERISTICS 
M«MIM 

rtiLci 

FUIIN6 ProslBity 
tlU RtCltJ 
ICTML AIM 



LAUNCH CHARACTERISTICS 



sosrcisioi 



ociiniT 
tticut 



IINIUTIORS 

I 



GUIDANCE 



flllAUMCN 

I 

lOMT I 

NIKOWSi BMl.Mt rater 
hoalnc i 

TEMiau SMi^tlva rteu- 
htetnc I 



PHYSICAL CHARACTERISTICS 

LCKTN 150.5 tn 

DIAHCTtI 13.5 In 

SPA! 33.0 In 

HEICHT 



PERFORMANCE CHARACTERISTICS 



AlTITm 
rillNT TIMC 
ACCVIACt 

»K (SINtE SNOT I 



USING AIRCRAFT 
1P-13A 



PROPULSION 



TTrcSolM roetot, slngl* 
1ml 

MML XSlt-13.1iP.l 

TlimT iBMtO lb (MS) Avit 
16i*10 lb/3.l*6 AM lapttiict 
97,87W lb -SM lap«233 
lb.AM 1 lb 



STATUS Mfnomm y 



ProdoBtlOB - Not aatlwrisod ]r*t 



A¥MkAAILITT 



OPERATING SEOUENCE 

Nltiii* BMlnr tracks deyplor ttAtUA ASC-18 radar anarcr raflaetad froa tarfot. Traeklnt 
haad Muntad en fraa gyro provldaa proportional navicatien atoorlBi almaia to aeaoloration 
control tyatte. 



REMARKS 

y forMriy CAH-9 (Sfitaa a02A) 



y An AIM-i»7A/SHltIK£ 11 propoaal would previda an antl radar 



£/ Prlaarr araMMit Qf the irr.l2A/Aa0.18 Ml 
other intareaptora. 



oapabUltf vltli a Pli>0.7 
itlblo with a variety of 



I_. i 



EB-lln 
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L . 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



OESlGNATrON 
HOOCL AJM-5Wik ^ 
NME rHOSlIX 
SEtVICC USR 



CATEGORY 

Alr-to-air 
TARIttS 

Aircraft 



PHYSICAL CHARACTERISTICS 
UMTH i5<, in 
0IMCnR15 In 

MCICN1 1000 lb> 



WEAPON CHARACTERISTICS 
rfLLIR HE 

run 16 Proxiattr 

Kill NCCR. 
ICTNAI UEA 



PERFORMANCE CHARACTERISTICS 

•AUt 80 BllM (datvetlon) 
50 all*! (••ro ruifaj 
ALTITOOf SU40000 ft. 

ni«NT TIN! 

Accmucf 

f| (SIRILI SMOT) 



LAUNCH CHARACTERISTICS 

SUlRCKStON 

OCLITEIT RODt 

RELEASE MOOC Ntarly •taultMMOtta launeb at ais 
Biss;i*s VI. a Is aaparata rgta. 
LIUCTAnONS 



USING AIRCRAFT 

r.iiia 



GUIDANCE 

rRClAURCN Pulaa-deppiar 
■OOST 

MiOCOURSE SaaLaetlT* 
TCRMim Aetlva 



PROPULSION 

TVPI Solid 

ROSfL 

THMST 



STATUS PROniCTXOB 



4MILAaK.tTY 









mi 


.LILL 

















OPERATING SEQUENCE 



REMARKS 

1/ ronarly AAM^-ll 




t L I 1. L. L L. I 



EB-llo Table 83 to 
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TABLE 8*+ 



DESIGNATION | 
NOKl RN-U (HRt 

SCRVICC irsN I 

Miar. co/PONOR* 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



SH-J (Ml) 

mif*6 t ) 



CATEGORY 
SurfKc-ce-atr and 
TMUTS turftct 

Alrenrt Shi pa 
KtaallM 



WrAPON CHARACTERISTICS 

HMMtAO HE eantlRutnia red 

I 

ritlCt I 

ruitlQ Praxtttty uid contMt 
Kill NCCN. Blast and frafwncatlon 
ICTNAl AIIA j 



LAUNCH CHARACTERISTICS 

I 

SUSPtRSIOM wait MX13, or KK22 Uitiwliar 
oiiffERT mot 

■CLtASI NODt 
lIRimiORS 



GUIDANCE 

riflAURCN 
lOOST 



HIOCOURSE s«til>actlT« hOMlng 

X-4airi CW 
tCRNIRAL Saal-«ettv« hoatnc 

X-ttM CW 

I 



PHYSICAL CHARACTERISTICS 
UCRITH 176" for Jt»th 
OlAMCUR 13.5" for both 



Tall 

Hiiim 



23" 

^2.6* 



for both 
for both 



19U0# (or th» SM< 
juoof for tht »• 



PERFORMANCE CHARACTERISTICS 

SH-U SH-1 

lARfiE(Bax) 17.5im 25in 

<atn) ZOOO 3000 yd 

AlTITtrat (MI) 65 K* 89 K> 

(aifi) Surfaea Sorfaet 
HIMT TINt 

ACCttlACf 

Pk (SIMII 0.6 



USING CRAFT 
Saall thipat 



DDC 
DU 



PROPULSION 



SN-1 



Trra S olid Prapal- 90" OTIDI 



THnST 



STATUS 

8«a invantory and preduetim aahoditlai 
OA miuaH aariaa 



AMaiLaaa.iTT 






























OPERATING SEQUENCE 
Launen Into HB lUoBlnBttiic radar baas and beaa on raflaetod anarcy fro* tarfvt 




Table 8W to 
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■ T 



TABLE o 5 



MUNITIONS DATA SHEET 



GUIDED MISSILES 



DESIGNATION t,TtU9 Serin 
"OOCL 3« (CT) ./ yRCT-6T» 
TLRRIOI 

StIVICE 

MRUf. Gcn«m Djmmiei/pgmNW 



CATEGORY 
MISSILE. Surfaec to 
TAI6CT5 «ir 
Alrcnft 



PHYSICAL CHARACTERISTICS 

ttllBTM 150 tneh«a 

OUNfTCII 13.5 inehn 

SPMlrin) 23 inehn 

(tall! 48.6 tnetiM 
MCUNT 



WEAPON CHARACTERISTICS 
MAINCAO HE Centlnuotti Hod 
riltCR 

FWIINC Inriuvne* 
KILL niw. 
LEIMl MC« 



PERFORMANCE CHARACTERISTICS 

R«ni (Ku| 40 KM 

(Hln) 6.000 Td 
HTIIUOC (Hu) 60. 000 ft 
(Nln) 50 ft 
HUNT Tint 

ACCtfRACT 

P| (SIMIE SNOTI 0.6 



LAUNCH CHARACTERISTICS 

$USPEflSIOI 
OtllVHT NOK 
tClCASC HOOt 
LIIIITATIORS 



USING CRAFT 
CrulMn 

Almrnft C«rn«n 



GUIDANCE 



PRILAUMCN 

lOOST vine eoitt.nl t« np- 

NIfiCOUISC B«M ridlnc pulM^ 

C-Band radar 
TCRNIRAi. Z-Band CW Swai-aat- 
Iva hoBins 



PROPULSION 
Solid propel Iwit 
Buatalnar 
TtPI 

HOKL 

THRUST 



STATUS iHDU I iW ! 

Currant tfT wlaolla in uaa will b* 
felloOTd br trila SH (ER) with pro- 
duatten balov 5/ 



AWUIARH.ITT 



6ATt jWSf IWftHI hf^q}^^^ |nr7? 

wo 6£o 660 660 b^ril 600 H'^o 



OPERATING SEQUENCE 

Mlaallaa ar» launenad Into X^Band CW tntaraapt 
famat. 



baaa and Itoaa on tha anargy raflaevad rrom tha 



REMARKS 

a/ SH IER>> Standard Mlaalla (Bttandad Ranffa) <Tinil-6TA) 




EB-llq Table 85 to 

Annex B to 
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PRODUCTION SCHEDULES FOR SELECTED MUNITIONS a/ 



M-118 

CBU-2V29 
AGM.if5 (SHRIKE) 
AGM-62 (WALLEYE) 

5" Gun cS: Spin Stabilized Rockets 



a/ See tables 86 and 87 



EB-12 
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TABLE S6 



jiiniioiiizniQi rm pmmcnoN m 

1W7 





3 


A 






J 


A 


i 


c 




e 










1>0 


iMm 


2i<M 


J950 


3910 


5030 


5750 




7960 






















»Ai Ull>nil|>' 


600 • 


tin 


HOP 


1 'OC 


l"»75 


1600 


1900 


2100 


aoo 


2100 






500 




1)00 


I70C 


170O 


:7X 


2100 


2075 


?775 


2100 




ri:<m ¥w>f*mtMt 
















uruiDiTimf 


8050 


805" 


«050 


«05C 


8050 


8050 


aojc 


8050 


B059 


B05O 


flo« 


jn.ivDii ngNT 


9 37 J 


10500 


10500 


10^50 


S*«50 


8550 


8450 


8050 


8050 


8050 




true IT 


75W 


75» 


6750 


635« 


6)50 


6JJO 


5W0 


5975 


5275 


5950 





r 

4000 



8050 



S 

«000 



8050 



I ItC-JitTCTlOl 

I *':(M «UOC<TI0> 

•■JHOrmTtwr. 10701» 110'»57 ill 757 11W57 ll<.Of» 

tlXlVm- HttHT 95(lcin U6J0O 121600 1137O0 U7930 

I'W.'OM tiniDiRoinr 

UIHIWTl'Wr 93977 93977 9397? 93977 9677«» 

OUIVIKI HQHr 6a7M A? 189 93977 9677^ 9677^ 

(UvmjKRl •lU) * 12223 



>}?623 *1932) OllSe 



ime9t> >iy>5)> tiut)5 iimt^t iim>)5 

llk^JO 121200 125900 12'000 llWlOO 



9677fc 9677* 97155 97155 
9677W 9677V 962?5 17155 
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AWNEX C TO APPENDIX E 
NAVIGATION AND SENSORS 
1. (U) Gqnprsl 

a. For an aircraft to be an effective weapon the 
pilot must be able to navigate to a precise point to 
deliver weapons, operate reconnaissance sensors, or 
carry out other flight operations. This annex will 
specifically address the constraints navigation plays 
on using weapon delivery and recon sensors, and will 
tabulate available and development navigation systems 
and sensors applicable to this study. systems 

b. The fundamental problem in precise weapon 
delivery and recon operations is locating the target 
from the air. No matter how well the target is 
located on a chart or photograph, it still must be 
round again in a coordinate system relative to the 
aircralt. Operations at night, in weather, over 
tt^V ^^J.J^gles, and in mountainous areas complicate 
this problem tremendously so much in fact, that var- 
ious auxiliary sensors are a mandatory part of any 
modern airborne weapon system. 

Table h at the end of this section, page EC.i2c 
provides a summary of the sensors by types. With ' 

! tn??fK?I^°'' inertial and air data systems, 

a suitable computer, weapon delivery can be ac- 
complished as well as DR navigation. The presenta- 
wh?^h ?K air-to-air radar is usually a blip from 
which the operator can determine relative elevation 
Sft^o ef?/S}^^^''^ bearing and range of the target. 
With a suitable computer, air-to-air weapon delivery 
can also be accomplished. ^ uej.ivery 

c. Because of technical restrictions, it has been 
necessary to optimize airborne radar, for eithir the 
air-to-air role or the air-to-groundVole. ConLqulntlv 
an air-to-air radar usually provides a poor gromd ' 
mapping capability, and vice%ersa. Current ^de^Lpments 
in multi-mode radar are designed to overcome thlrprSMem. 
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d. The accuracy of a radar system is inherently 
limited by its antenna beam width, the transmitted 
pulse length, and cathode ray tube spot size. Current 
fighter radars which have about a three degree beam 
width cannot resolve targets which are less than 
about 50 mils or one-half mile at 10 miles range. 
While smaller targets may be detected, their relative 
size becomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppler 
beam sharpening, which all use electromagnetic . energy 
in some form, and are thus basically range limited. 
Consequently for these sensors to be of value, the 
target must be within range as well as within line- 

of -sight. The maximum useful range of the sensor 
thus defines a target gate into which the aircraft must 
enterj if the sensor is to be able to see the target. 
The range of weapon release defines a minimum range 
with jrespect to the target. Between these two ranges 
the target must be detected, recognized, and acquired 
(DRA). The pilot must then maneuver the aircraft to 
converge on the release point and be in the correct 
delivery attitude at release. The time required to 
accomplish this sequence of activities defines the 
minimum acceptable target gate for a particular sensor, 
which in turn defines the navigation system accuracy 
required. Thus the navigation/sensor combination must be 
considered together. This is especially true of short 
range sensors such as LLLTV and FLIR, 

e. There are obviously some alternatives to this 
dilemma. First, the aircraft can fly slow to increase 
thej time available. Second, a homing device can be used 
to compensate for errors in arriving at the correct 
release point. Third, downward or rearward weapon 
trajectories might be used. Also using a second man 

to joperate the weapon delivery system can reduce the 
burden on an individual pilot. This latter factor is 
especially true for night or all weather operations 
when flying the aircraft is a full time job. 

I f . Most of this also applies to armed reconnaissance 
tactics. Should a target of opportunity be found by 
the sensor, the problems of DHA. and converting the 
at'tack still exist. Even tactics for making a second 
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?.??! (assuming DBA on the first nass) 

.1-1 still require a system to remember the target 
-ocation and a highly accurate short tern navigation 
system to bring the aircraft back in position to 
attack the target. 

g. For militarj' use the most desirable tyne of 
navigation system is one that is completely s-lf- 
contained in the aircraft, that is, it does not 
need to rely on ground radio transmission or oth»r 
external references. It is also desirable in many 
instances to have a passive or semi-passive system 

1. I.e., one that does not radiate). However, the 
overriding criteria is still accuracy, that is, 
t^it^'-^'^l accuracy to put the aircraft within the 
target gate of the target sensor. The following 
paragraphs discuss current and projected navigation/ 
luulneir*^"'^ with respect to the criteria jult 

2. (C) Inerr.-lal Wavigai-H^n ffTltrTIII 

^v,^^; * completely self-contained, passive system 
which can provide excellent short term navigation 
Howiv»r%?*S'*^"^' and velocity information. 

??rnh=An^? has a characteristic oscillating error in 
T;%K^'^''^? "^^^"^ contributes a substantial uncertainty 

absolute values. In addition, the position and 
heading loops are a function of gyro drift which cau=os 
the error rate to increase. Thuf, position error is 
approximately proportional to the square of the time 
of^in.L^nf™*"'^- inertial lystLs a read-out 

^Li^rr^?^"""^ velocity is not available, and the 
d°??very.'"'°"'^ ^""^^^^ for'weaJSns 

^' developmental approaches are being tsk^n 

to compensate for the position and velocity er^lr build 
M^rk"inavi»!??''' navigation systems! tL f!?Ua"'" 

ct^uter rn«??no^"/^"^"' ^'^^ incorporate advanced 
computer routines to process the inertial «vet«>m 

d«?"^ position aSl velocuj reler-nce 

system error^^'^"'^^^'^'ri"e technique wil! boG^d the 
system errors to values better than anv of tho inrt-i 

d^v.^L^m^nr^firin;. approached, ^Lw'in^adva'nced 

a-veiopment, will integrate, various combinations of 
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cele.itial, radio, inertial, and doppier radar tech- 
niquesj along with optimal filtering' to achieve an 
integrated navigation/weapon delivery capability. 

c. (The following table lists current and develop- 
ment inertial navigation systems and some performance 
characteristics: 



1 




DATA 


POSITION* 


VELOCITY 


SYSTEM 


AIRCRAFT 


SOURCE 


ERROR 


ERROR 


1 

ASN-if8 


F-i+C 


Oper 


6nm/hr 


30fps 




F-l+C 


Test 


3 . 5nni/hr 


ASN-48(M0D) 


F-lfC 


Test 


2 . 5nm/hr 




ASN-56 




Test 


1.9nm/hr 




AJQ.20 


F-lllA(MKI) 


Goal 


2nm/hr 




AJN-ilf 


F-lllB 


Goal 


2nm/hr 




AJN-iW 


F-lllB 


Test 


1.8nm/hr 


Bfps 


A3N-,l+7 


F-106 


Test 


0.9nm/hr 


3fps 


N-16' 


F-111A(MK2) 


Test 


0.9nm/hr 


3fps 



3. CO Airborne Radar 



a. Airborne radar systems vary considerably 
according to their particular functions, which include 
air p to -air, ground mapping, vertical navigation, ground 
speed determination, beaconry for station keeping and 
IFF, and missile guidance. Table 5i page EC-12d, 
summarizes the basic types and functions of airborne 
radar systems. 

)b. Forward-looking airborne radar (FLAR) is a 
self-contained actively radiating system which pre- 
sents the radar returns to the operator on a cathode 
ray tube. The ground presentation may be either a 
slant range or a ground range radar map of the area 
being scanned. The operator must interpret the scope 
picture to locate the target. Once located, the 
relative bearing and range of the target with respect 
to the aircraft can be measm'ed. With a suitable 
computer, air-to-ground weapon delivery can be ac- 
complished as well as DR navigation. The presenta- 
tjion for an air-to-air radar is usually a blip from 
which the operator can determine relative elevation 
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as well as relative bearing and range of the target. 
V/ith a suitable computer, air-to-air weapon delivery- 
can also be accomplished, 

c. Because of technical restrictions, it has been 
necessary to optimize airborne radars for either the ' 
air-to-air role on the air-to-ground role. Consequently, 
an air-to-air radar usually provides a poor ground 
mapping capability, and vice versa. Current developments 
in multi-mode radar are designed to overcome this problem. 

d. The accuracy of a radar system is inherently 
limited by its antenna beam width, the transmitted 
pulse length, and cathode ray tube spot size. Current 
fighter radars which have about a three degree beam 
width cannot resolve targets which are less than about 
50 mils or one-half mile at 10 miles range. While 
smaller targets may be detected, their relative size 
becomes indeterminate, thus complicating target 
recognition and acquisition. The technique of doppl^^r 
beam sharpening, which just finished the exploratory 
development phase, will overcome this problem for most 
of the forward look area. 

e. At very short ranges the radar presentation can 
become so cluttered that it is extremely difficult to 
interpret. Another limitation for low level operations 
is the low grazing angle which sharply reduces radar 
effectiveness at low altitudes. While current attack- 
radars are suitable for nuclear delivery, they do not 
provide sufficient resolution for high accuracy 
conventional bomb delivery. 

f . Table 3, page EC- 12b, lists current and 
developmental airborne radar systems. 

^. CS) Dopplpr SvgtPmg 

a. A self-contained actively radiating sensor which 
provides a fairly accurate long term measurement of 
velocity and drift angle. When coupled with an 
accurate heading reference it can provide navigation 
information which is roughly proportional to the 
distance traveled. Systems now in development should 
be able to provide excellent short term velocity 
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i?if ormation as veil- as absolute altitude and altitude 
rate data. 



b. The following table lists ciorrent and develop- 
mental doppler systems and some performance character- 
istics. It should be noted that the difference between 
the! doppl'er and system errors are due mainly to the poor 
hea'ding reference and to the use of an analog computer. 



APN-131 

APN-ll+7 
APN-153 

G^L 
LFE 





AIR- 


DOPPLER 


VELOCITY 


BAND 




ACCURACY 


ACCURACY 


X 


F-105 


0.5% 


^.2fps 


(V)X 


C-m-1 


0.5% 


h.2 . 


KE 


A.7 


0.5 


h.2 


K£ 


C-5 


0.1 


0.9 


KE 


AMSA 


0.05 


O.h 


KE 


AMSA 


0.05 


OA 



51 (U) LQRAN 



1.7?^ (Distance 

1.0^ Travelled) 

1.0% 

0.2% 

0.1% 

0.1% 



a. A low frequency (llOKHz) hyperbolic radio 
navigation system currently operational in South East 
Asia. A special receiver is required in the aircraft 
which discriminates between incoming signals from 
three ground stations and measures the reception 
time difference between two pairs. Position repeat- 
ability from 100 to 250 feet in the LORAN coordinate 
system is possible. If the target is not known in 
LORAN coordinates, a predictability accuracy of about 
jbOO to 1500 feet can be obtained which is suitable 
(for aircraft navigation. A weapon delivery capability 
li-s being investigated but will not be available in ^he 
near future. Aircraft currently equipped with LORAN 
receivers can navigate to at least the predicabil ity 
levels in the LORAN coverage areas. 

b. The following table lists current and develop- 
mental LORAN receivers: 



SYSTEM 

APN-152 
AH?^-78A 

ARN-85 

ARN 



TYPE ACCURACY USING AIRCRAFT 



C 

c 

C/D 
C/D 



0.2 jisec 
0.1 ;isec 
0.05 >isec 
0-05 ^sec 



Transports 
Transports 
Fighters 
Fighters 



, The first three systems use analog computers; 
three/systems use digital. 
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6. 



(C) Ground Rp.dar 



a. Ground radar systems can provide an all-weather 
capability for navigation and weapon delivery within 
its line-of -sight and range limitations. The ground 
installations require an accurate survey and a common 
coordinate reference tying the radar to the target. 
Once the aircraft has been acquired by the radar its 
position is followed on a plotting board at the ground 
radar site. The aircraft is directed by data from a 
ground based computer which calculates heading and 
time to the bomb release point. Steering directions 
are transmitted to the pilot by voice or by data link 
to a steering meter or to the autopilot for automatic 
steering. Release can be initiated by a voice count 
or automatically through the data link. Only one 
aircraft can be directed at a time although formation 
drops can be accomplished. The best accuracy is ob- 
tained from beacon track with data link directing and 
release. 

b. The following table lists current operational 
ground radar director systems: 



SYSTEM 

Range (Skin track) 
Range (Ben track) 
Manual Release 
Auto Release 
Accuracy (10-20nm) 
Accuracy (50nm) 
Accuracy (lOOnm) 

USING SERVICE 



25nm 
50nm 
A-lf 
F-lf 

150-200' CEP 
300-1+00' CEP 



USMC 



MSQ-77 

50nm 

lOOnm 

All 

In Development 

125-175' CEP 
300-1+00' CEP 
300-1+00 » CEP 

USAF 



7. (C) SateX] 3tft ' The Transit navigation satellite 
system has demonstrated excellent surveying accuracies- 
(distance between two points both receiving Transit 
signals). It has also demonstrated good navigation 
accuracies in both ships and aircraft. Position 
determination from Transit requires a special radio 
receiver which measures the doppler shift of the 
satellite transmitted radio signal. With about thr^« 
to SIX separate measurements during a pass, the position 
of the receiver relative to the satellite can be computed 
to about 0/.05nm. Since the satellite also transmits its 
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orbital position relative to the earth, the geographic 
location of the receiver can also be computed to about 
0 . Inm . ' 



Transit is still a developmental item. However, 
it offers potential as a surveying tool and as an 
aid for updating inert ial navigation systems. 

8. (CO Low Light Level Telpvtslon (LLLTV) 

1 

a. I A self-contained electro-optical system which 
provides an image of a ground scene similar to that 
of a I household TV set. Special detectors which 
amplify the light received allow the system to produce 
a visible scene under star light conditions when the 
human eye could see little or nothing at all. The 
operator can then change the azimuth and elevation 

of the field of view to search the area ahead of the 
•aircraft. He also can change from a wide field of 
view to a narrow field of view for better resolution 
of small areas.- Since the presentation is like a picture 
rather than a ground map, only the relative line-of- 
sight to a target can be measured: range to the target 
cannot. LLLTV can assist in night navigation and 
weapon delivery, but its effective range is limited by 
the amount of light available. 

b. Current development LLLTV systems are listed 

in I the following table. The range and required light 
are shown for targets of about vehicle size. 



SYSTEM 

BAT MAN 
TROPIC MOON I 

I 

TROPIC MOON II 

I 

BLACK SPOT 



FOV 

SERVE CE Ldfifci 

Army IP. x 16 
USAF (30 X WO) 

(H X 6 ) 6000* 
USAF (10.5 xlh) 

(W;8 X 6.^)6000* 
ITSAP (12 X 16 ) 

(W.8 X 6.W)6000' 



RANGE REQ'D LIGHT 
6000' i Moon 
i Moon 
Starlight 
Starlight 
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9. (3) Forward Tooking InfrPT-'on (FLIK) 

a. A self-contained electro-optical system which 
provides an image of a ground scene somewhat likp a 
iv system, but sufficiently different that some =cod<» 
interpretation is needed. Special detectors, which 
are sensitive to specific bands of infrared radlstion 
sense the temperature differences on the ground s 

?nrj!!^P°!?'^5"^ ^'"^ ^= portrayed on a cathode ray tubo. 
increased temperature difference produces a lare-^ 
received signal which results in a brighter spot on 
l^t t"??^' operator has his choice of polarity: 

the hotter spots may be portrayed as light areas (as 
described above) or they may be portrayld as dark 
wIn%?fni''tK ^ background. Having both options 

will allow the operator more flexibility in interpretine 
the scene. The operator also has the option in =0-1 
systems to change the elevation and azimuth of the 
xield of view for tetter resolution of small areas. 

i-han^^^"*^^ presentation is like a picture rather 
than a ground map, only the relative line-of -sight 
npn range, cannot. FLIR 

can assist in night navigation and weapon delivprv 
providing suitable temperature differences exist 
between indent if Icable ground features. Cu^?ent FLIR 
techniques have only a limited range capability and 
are highly degraded by humid conditions! Conseauentlv 

isia''w???^f'^^'*^^ "^^i^e i« Southeast ^' 

=i operations at low altitudes and 

lis kis)! ' ^^^"^ ^""^ =1°^" than 

• Current developmental FLIR systems are listed 

\n r^f following table. All have a scan rate of 
30 frames per second. 

SSISM 5SBYICE RESOLirrTnw t senstt f.o.v. 

BLACKSPOT US^? 1"? 1.3 ^.'^^ g ^ W0° 
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10. (C) LASER Ranging 



a. A self-contained electro-optical system which 
provides precise range to the target, A LASER trans- 
mits coherent light which reflects from the target and 
is sensed by an electro-optical detector. Since the 



light 
beam ( 



is coherent it can be focused into a very small 
about- 0.5 to 2*0 milliradians) . 



b. |The following table lists current and develop- 
mental LASER ranging systems: 



SYSTEM 

Aides' Visual Weapon Delivery 
Simplified Aided Visual 
IKOPIC MOON II 
BLACK SPOT 

I 

11. (U) OPTICS 



AIRCRAFT PERFORMANCE 

F-l+C/D ± 15 ft. Approx. 

F-lOO t 15 ft. Approx. 

B-57 1 15 ft- Approx. 

C-123 + 10 ft. Aoprox. 



af. Optical systems will not be covered in detail 
but .telescopes and sights are still the most accurate 
method of providing precise line-of-sight to a target 
wheri adequately stabilized. They are mentioned here 
solely as a reminder that optical systems should be 
tied into any weapon delivery system for use when 
conditions allow* 



12. (S) Side LnnklniT Airhnrnp Radar (SLAR) 



|a. A self-contained ground mapping sensor which 
provides a strip map to one side of the aircraft and 
primarily applicable to reconnaissance operations - 
With real time read-out it can also be us*»d for dead 
reckoning navigation. A weapon delivery capability 
using SLAR is under development but would not be 
available in the time frame of this study. 



b. There are two types of SLAR techniques in use. 
The first uses a physical-long antenna array to 
achieve the narrow beam width needed for high resolu- 
tion. The second type, called a synthetic aperture 
radar, uses the motion of the aircraft to synthesize 
an antenna which is electronically long although the 



SE 
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synthetic aperture system offers the most potential. 

^f*» *^'"?^!?^' ^^'^ ^ processed for doppler 

shift and the SLAR used to deteeh objects which 

rll °° surface such as trucks and trains. 

The limiting velocity is about 5 to 15 mph so verv 
slow traffic cannot be detected in this manner III 
can a moving radar antenna. 

c. Table 1 on page EC-12a, lists current and 
developmental SLAB systems. 

13. (S)15owhwird" "Looking Inft!'aya5~< Tff.Tlj j ; 

a. A self-contained electro-optical system which 
provides an IB ground scene along the flight path of 
the aircraft. Special scanning detectorsT which a?e 
sensitive to specific bands of infrared radiation: 
sense the temperature differences on the ground durine 
^orirS'^;.^^ synchronizing this lateral scTw?S ?ge 
i^^t °^ l^^ aircraft, a swath along the air- 

craft' s track can be mapped. Current DLIR systems do 
T"^ ^^^^ so they are primarily 

° reconnaissance operations. Development 
efforts are underway to provide real-tlme-read-oSt. 
fn Lhi^^I!*? "'"'^'^ possibly be used for navigation 
i^„?2^ °? ^° for weapon delivery 

would require weapons which could be fired to the rear 

ac'?L%?rpats^f iir '""^ alrc^^lt^^l^ 
IB hnSr'd'evices!"'^" ^'^^ 

lit- (U) Air Dat« Ry^tfim 

«h4«!!®''® "T! * variety of self-contained air data sensors 
which provide aircraft data relative to tha atmne«h«J.f 

sSif o^^'^h?"^*? '^^^""^ con?rorand welpln^dlf^very. 

gation. The primary air data system outputs are re- 

nSiber ^Inth altltudlrlt" marfi 

°^ attack, and temperature. Since these 

brg^ven'^Thev'arfL'n??' fu^tS^r discussion wJl^nlt 
tl lie ^quSeS I^Lorf p1^?^°?^ *° completeness 
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15. (U) Aircraft Communication. Navigation, and 

Table 6, page EC-12e , lists all aircraft types 
cijrrently employed (and planned) for Southeast Asia. 
It: aljso shows the nomenclature of communication, 
navigation, and identification equipments installed. 
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TABLE 1 



SIDE LOOXIMC AIliBOIINE JUOUt (BLAH) 



• SYSm ntCQOBIICT 
:.>PLlCiTIO» PEAK POWEH 



iAPS.9^, 9^4 
<«0.1Br 



' APQ.102A 
BF-WB/C 



APO-7 
RA.5C 



93>»5 MH« 
65 Xw 



9.6 GHs 
$0 Kv 



3>».BS oat 
*no Xw 



AMTBintA 

rixftf Pod 

0.5* Ui) 



Find 
0.15 Us) 



MAX RANOt 



2W (ta) 
0.5" (*») 



90 b 

10000* 



750 lb 



50< (Itnc) ^0 M i»35 lb 
50' (Ai) CoOOO' 

6<i' (Itof > - , _ U75 lb 

?50' (Itnc) « ko Ml 



gPtClAL mTDRES 

lloii-eeh«r«nt 
AHTI 

Pila */litflt Tlmr 

Poniitd coherent 
paial** OfflIP PllB/ 
•Ml Pro<:«*for 

lloii-«ob«rmt 



CRT and Tltm 



.IAP9-97 

APQ-JOB 
: DwAep» mt 



«ra.73 

SipwMnui 



UPD-3 



DPO-) 



3V.85 out 
100 Kw 

9375 NHi 
2 Mw 



9.li QR> 
50 bf 



9'10 CIS 
500 Iw 



9375 
7 Kw 



SUbUlxad 30' (Rnt) 

O.ll'^(Ai) 50' (AiT 



lUbUlMd 
10 *Ai) 



SUUllMd 
0.6" (At) 



8UkllU«d 

riMd 

1.8« (At) 



10-15' (Kac) 
10.15' (As). 



50* (lai) 
50' (AsT 



10 m 

UOOOO' 



60.100 m 



90 m 



3 Mtcr (tat) 150 IM 
2 mtftmr <Ai} 3M00' 



250' (tat) 
1.8" (AsT 



10 



913 lb Roiwcohvrvnt 

CRT and rila dlsplsy 

10,(X)0 lb Focuaad «ob«r*Rt 

Aotivs CHiit? rum/ ■ 
and Precaaaor 

1900 lb Pootaad coharant 

OIXIIF CRT and Plla, 
A/I Proeaat i 

BOO lb Poctiiiad eolMrant lAaari 

160 lb Unfeenaad eaOarmt I 
FllB/Cnd Proeaaaor i 



TABLE 2 

IRPM RED 



1 




BPECntAL 




BCAI 


sa 


n 


AAI^3 


Low altltada IR aappar 


1-7 > 




IMP 


z 


z 


AAS.18 


Um altitada hlch spaad 
IR aafMr 


8.1W p 


1.3 v 


laoP 




z 


UASJ» 


low altitada, low apoad 


0.7.1W n 


3 mr 




z 


X 




l> a»p9«r 












R8.7 


bow altttuda, Ih mppmr 


e-ii* II 


1.0 mr 


150» 


z 


X 


! RB-IO 


Low altttwda IR aappar 


s.i<* » 


0.5 ar 




z 


X 


I RECDIBPAX 


Low altttuda. IR oappar 


e-iw p 


3 ar 


IMIB 


z 


X 
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cumiiiR' ARQ vmumamu. lusu ststbis 



I SYSTUf nRQUENCV 

i I ■ * ■ 

iftPFLICATION PtAX POHER 



ARrimA BM wiDra contiuctor 

TTFC OP BEM PL5 WIOIB WnCXT 



F-BO 

A-bA 

F-8C 

RP-UB/C 

kPQ-100 
P-WC 



X.band 

I 

X-band 

100 kw 

I 

ino kw 

I 

X-band 

160 kw 

I 

bO kw 
250 kw 



APQ.10] ' Ku.b*ntf 
YKP.M; T«ic 60 kw 



3?" Dlih 
Paneli, conic. 

13" Dltli 
Ptneil 

; 39", Dlih 

■ 20- Dtih 

I P«ncli; conic. 

: 21-«12- Slth 
Ptneil, C>c' 

.32" 5t«h 

: Ptnell, eenlc. 

. ai"xl2" Dl«h 
, Pane 11, Cse^ 



3.2* WSTIIB. 



0.7 111 



HACUVOX 

?w<; lb 



o.w.).o »• 390 lb 

0.7 jis 



2.5« 



TO msni 



0.2-1.0 )iaj 210 lb 
2.0 111 i 



APQ-109 
P.WI> 

APQ.110 I! 
F-niA/Mki: 

APQ-11? 
A-6A 



I X.band 
; 2S0 few 



I 32" 01 lb 



30 few 



W kv 

j Apq-in 1 1 Kit.taNd 

I P.U1A/Nk,l; 65 kw 

i 60 kw 

. Ku-buid 
60 kw 

I Ku-band 
lU; kw 



Ap«>n9 

Sky NMk 



Apg.ii6 



t A-7* 

! APQ-119 I 
F-)11A I 
I ( Propoaall 

APg>l?0 1 



Ktt>band 

120 kw 



X.band 
100 kw 



F-105 

I 

fi-101 I I Ku-bkM 

F.lllA/Hk 2 100 kw 



2.5*' 
0.2 111 



PomU, conloj O.U.2.0 |ia: 
0.2 m 



Pkrabolte 

Mil 



IW" taF« belle ■ 



Paraballc 



1.6" 
O.W.2.>* HB 



21"ilJ" 
Pane 11 



" DUh i 2.5* 
, Cie^ . 0.2«1. 



0 111 



21 "112- 01 I 3.1^ 
Panell, Cie' j o.a-1.0 ;ii 

36- Parabolic I 1.6^ 
P«nell« Cie^ | 0.7-2. c |m, 

i 

29- Clih ; 3.5*' 
Pancll, conlc^ 0.2-2.0 

32- nth 5 I 3.3" • 
Paoetl, Cm' { 1.0 |ia 



1.9» 



TB IRSnt 
1Z9 lb 



VECTIIC. 
W90 lb 



TC III8TR 
218 lb 



200 lb 



Ct-IKIS 

360 lb 



TO IHSn 

200 lb 



TBt iRsn 

325 lb 



CS-LMD 

370 lb 



WBTIK. 

WOO lb 



ADTOMETICE 

2S0 lb 



;■ AVIUHRICG 




Paneli, Cie' ' 0.1-2.2 ji» M,o lb 

21-136" Dllh I 2.$'* ! AUIOiSriCGt 
Cae* : 0.1-1.0 jie, 



i 3*" runer Ar« 2.2" 



; menu 



1.33 lie I lb 

32- Oltti 2.6" i WtnilC. 

■ 0.2-1.9 IIB BOO lb 



AIR-TO-AIR 



I X 



X X 
X X 



X I X 



X X 
X 



iiiH.To-<;Mum 



o £ 315 

B. » I O i -I 
f- « I b. ; (J 



X I X 

I 



X 

» ' I 



8PBCUL 
FRATVHES 



S«ir tuat 



Hodir APQ-99 



Hodlf APQ-7? 



X Monepeli* Ooppl 
Sair t*«t ! 

Pr«4/Pol All lit 
6«ir tait j 

Nodir AP0.99 



X Ht^ir *fQ«9Ci 

Af-Q-ll < w/AHTt I 
S«lf t<!.'l, Fri'qi 
4 pofr aRll tty: 

Mlnlturtt«4 
AFQ-1C>9 w/CURDSj 

Nonopuli* ' 



Praq/Pel •nil, 
ITT, S«ir tait 1 

Praq agility | 

Pulaa Mopplar i 
Sair taat 

Pulia depel*r 
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TABLE If 



runcTioir * typt 



! 1 Rir lAl ficlf-conta 1im4 



iSYSTDI 



KtMinaamrra 
MMittrct •eetltratlen. 
poslttoa. 



WLIMTIOHS 

Pr«vid«> thort ten val< 
octtT, dtrsetlon 4 Vtr- 
tlesi r«r«r«ne« for 
rilfht control, wMpos 



LiumTioiis 

Cihlblt* •rrora nAieh bolld 
UD with tlat sod Miteb 
otelllttt atnut a ana 



^revfSSi rolailvo'poaU Llaltad by resoititl 



r m {for- Mt 
wart Look- Mawltatlen and 
Init Alr» waapod dailvarr 



Provldaa radar aap 
and Una of atglit •«« 
rang* to a taif at. 



Previdaa ra 
tloa of alreraft to a 
tartat 



tad by resoitit 

(railnc aniia, and lina 
of ilcht constralnta. | 
Raqnlraa acop* intarpratatlen 



sitem 



Salf-contalnad 

liVlfBtlOS. 



Nasi 

C 



waleeltr 
itaa petiklon 



Provldaa loac tan 
oetkr rararaae* for 



Raqolroa a praelaa tiaad- 
liif raforanca for aaeurata 
nawlgotlon. 



Mawlcatten lyataB 

(waafon dallTarrf) 



Haaawaa Boaltloo 

IB bOMI ttli 



coerdlE 



tlaa «lfr) 
ta trats. 



rrovidaa axealiant potl- 
tlos ropaotabillty if 
tba tariat ti known In 
LOma eoardlmtaa. 



Rat^ulrat iround to a tat ion. | 
LORAM ewarac* not vorld- 
vlda. Maapon dallvarr cap* i 
ability not avallablt yat. 



Sft-*CtlTt 

CROURD (iround Hafaraoea 
Havliatloa * waa* 
pan dailvary 
ayata 

tatlva Ca a aow 
traok) 
BaaUAettva (BklB 



l^rewldaa poiiiioB of Prewldaa aaeallant poai* 
aircraft with fatpaet tlon Inforaatloa if air- 
to radar alta. MilA craft la within radar 
eaa Umb eMpota «olo««tr«Uaa-of-alfbt and ranca. 
altlCoda, and vaapoii 8aM aarrlar mb ba osad 
dollvary lafetMUm. aa a daU link. 



Llaltad by radar covaraia j 
and llna->or-alfflit ean> « 
itralnt*. For aceurata 
boBblni, tartat loeatloa 
■uat ba known aeemtaly 
In radar eeordlnata fraaa. < 



BUDllR hiornai roforanea lUaaum poaiiion «iu ■ rot 
MaviCdtlen arita raayaet to aatoUita. bo 



SaaUAetiao 



Poauien or aireraf t can 
ooavBtad. beallaat 
for aurwoytac appllea* 
tlooa and lua a potantial 
for «p-«attat martial • 



Covaraca la not eontlnuoua. 
Raqulraa a apoelal radio 
roeolwar aad praeialoa 
rraquaney atandard. 



ILLLTV I Low fiair-eofitainaa 
,Ll|bt grownd aeaiia for 
iLawai Talwnovlcation and 
pTialen) waopon dallwary. 



£alf-eaii 



ProTldaa crooad aoaaa 
aitf ralattwo Itaa of 
•IgM to targot. Ro* 
Utad to aoaaa Uli 
atlen 



daUwoiy 



Pleturt praiantatlon rathar 
tlian iround aap. Cannot 
aaaaura ranca. Raqalrat 
aoaa light and contrast 
la Urgat. Llaltad In 



irLin (For £air-eaaUlnod 
ling Look- ground ocana for 
Ing Infra* navigation and 
|Rad) waapon dallaary. 

Paaalv* 



aoona. aarMotara 

Prowidoa freona aca n a 
aad ralatlvo llaa of 
aitfit to tarfot. to- 
lattvo oBBCNat la 
rolatad to ta 

4irr« 



lilgat aavltatian 
Aalivory. 



P 

and P 



I R AUG ING 



Solf-conuiaad 
waapo B dallwary - 



Pravldaa praelaa 
raata to targot. 



dailvary 



letitra praaantation that 
raqairaa aeopalntarpratatlon. 
Gaanot aaaawa rang*. Ra- 
qulraa taaparatara dlff- 
aranea of targat and baek> 
ground. Llaltad In ranga , 
aapaclally to undar high t 
JtVy|[lltr eonditlQM. j 



Targat aaat ba Idantlfiad 
and LASn boaa eontlmeaaly 
dlraetad on targat by aoao 



I 



Salf-eontalnad 
wa a po n dallwary 
aanaor 



ti*. 



Prealdoa proe\ao r^ 
latlva llno.«f-algfit 
to targat. 



CaBaagaify or laoiata 
tha acana mf tar tar« 
gat haa baaa loeatod. 



Prlaarlly a daylight o«vl««. 



SUA im 

Looking 

Airborne 

Radar) 



eon ta load 



Prowidoa a radar 
8trl» aap to oaa alda 
aap to ona aid of tha 

aircraft. 



All waathar racoa. Can 
aiae yrovlda OR navt* 
gatlaa «a»abUlty If 
raal tlaa readout la 
•TaiUbla. 



Prlaarlly a racon davlc*. 
"tbu llaltad waapon daltvary 
potential of 6LAR taaa not 
yet bean fully dawalopod. 
Radar llna-of-alght can- 



BLIR Ikwn ■eoataiBoI* 



Looking 

Infra 

Red) 



Provides a atrip aap 
of IR eootraata aioag 
flight path. 



iwa. 



light raoen. can alao 
provido BR navlffatlOB 
aapahUlty If raal 
tlBo raadaat la avail- 

Ua 



.tr.tnta. 
Priaary « 



"^rowtHa 



Priaary a raconTawiaal^^ 
HaapoB dell vary would 
radatra a rearward firing 
BHBltlon aad real tlaa 



kin un 



•contained Provides relative apaaa 

ravlgatlon, flight altltode aad attitude 
eootroit and weapon o: aircraft with raa* 
dallwary peat to an ataoaph ar ia 

tfaUB. 



laa .la^oiaaUen 
wltll raataat to ataoa* 
IdMria dans for flight 



Caanot be aceurataiy 
ralatad to aa aarth 
fliad eaordlaata syataa. 



iivanr. 
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RADU REQtllRDiaiTS n* HULTIHISSIOK TACTICAL AIRCRAFT 




KISSIOH OR 
MISSION PHASE 



sysrn iiBqviiiDnirr& 

Bmb spoil log r«qiilr*d 
for MMtrnt cromd 
tllialfMtien. Hu bMii 
eoablMtf with •lr*te- 
mlr SMTttb 9jmum». 

SpollAd b«nt Botlon 
c(«pcna*tlon erltleslt 
■•parst* ir'tMis, but 
■quint say b« po«>lbl* 
with nOfi<-M«l««llalt*d 
•flla bvM ayitMS. 
AslButh aonepula* for 
hlsh sRcurBer < I d«f)| 
horiioatai pal«rtuttoa< 
MMt rajMt atdalob**. i 
MMMwl tlttbt vMtrel 
*U displays. 



UcTstlon sotippuis* for 
hlfh aceuraer i ^ das); 
vartlesi polarlistlont 
•Mslobs r«is««len( up. 

"I ess. 



h « w e I 
•!.>«>». h de«>J 

o o e 

J • s * 

■S K S W 

X X X X X iX X, 

I I I i 



z:z;x 

■ t 



XXX 



TTT 



X X 



pvnclJ twMii 
■Itsioba euttar r«J«e- 
tloBi narrow tmtm 
ra^slrad tQ raSiM* 
U^HWstion/f raxUit * 
sofls smr. 



ladundant with baro> 
••trie altlMtar and 
I alr^tof round rancinc 
I sfstaai aaparata ajrstaa, 

Dopslar riltarlnc and 
alxabrae eonputatloni 
2 baaai ■ Inlaw for 
ground apaos and 
drift antiat 3 baaaa 
(Janaa) nlnlma Tor 
aletit*i)aadinff , eroaa- 
haadlnt and vsrtlcsl 
valocltlaai aaparata 
■ratM. 

Harrow baaat circular 
polarisation aar b» an 
aid I elaar atr turbu- 
lanea (CAT) avoldanea 
atlll In raaaarcft 

Coed antanna pattarn, 
tilth povar and Doppiar 
preeaaainc to rajact 
ground euctari varl- 
abla aeaa rata and 
I boas taitsm kslpful. 

] ■> iBba aonopitJaa panell 
. or conical aeaai 

, alae track whlla aean 
j via eaapatsrs eouid in. 



X X . 



. ! i i : ; • t 

X.X:X1 IXIXiX.XX 



X I X 

I 



X 'X X : X X {K 



X . X j 



• T 



I ! : 



Panetl boM with ipaclai 
coda trananlttar and 
raealvart problana axlat 
la frasuaner alloea- 
tlona. Also raqulrad 
In landing elaaranea. 

Contiituoua^wava pane 11 
baaa to lllualnata tar< 
lat for aaai^aetlva 



X .X 



■ ! i' i'l 



X > ! X ; 



I 
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ANNEX D TO APPMDIX E 
ELECTRONIC WARFARE 



1. (S) Passive Electronic Warfare 

a. Collection of tactical ELINT of the NVN defense 
environment is accomplished on a very limited basis. 
Surveillance and location of ground radars, especially 
SAM and AAA, can be accomplished only at specific 
times during a mission. Collection platforms are 
configured with manually operated systems which are 
time consuming, especially when operators are attemtping 
to identify and correlate bearings of similar signals 
which are of short duration. In addition the collection 
platforms with dual capability (ELINT/ECM) are at 
present technically restricted to operating only 

one system at a time. Consequently, during periods 
when ECM suppression is required in support of strike 
missions the time necessary to obtain a consecutive 
family of bearings is not available. 

b. COMMANDO LANCE, BIG LOOK, BIG EYE, EB-66C , and 
the EA-3B aircraft are utilized to provide MIG and/or 
SAM warning in support of strike operations in North 
Vietnam. However, due to the lack of new platforms 
and the antiquated equipment configured in our present 
aircraft, the full potential of Electronic Warfare (EW) 
Is not realized. Although each of these aircraft, 
with the exception of BIG EZE, have an ELINT collection 
capability, the redundant and time-consuming assign- 
ment of providing SAM/MIG warning precludes their 
collection of complete tactical ELINT data within the 
target area, BIG LOOK aircraft is capable of recording 
the ground defense environment within a 150 mile 

^ package area in which it is orbiting. 
Other EW support aircraft are only able to intercept, 
detect, and record the NVN ground radar environment 
QXiring ingress and egress from target area. The 
processing, correlation, and analysis of the recorded 

^^^^^ return to the home station, 
xne could provide voluminous data on emitters 

in the area and provide photo intelligence but requires 
time-consuming Integrated Operational Intelligence 
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Center computer readout. In the case of the EA-3B 
its recorded ELINT data is reduced after return to 
Japan or the Philippines. Although a limited amount 
of'P3-^7s are available in the area for data col- 
lection', their data must also be processed in Japan. 
As the above paragraph implies the time delay between 
data collection and processing is excessive. 

c. Tactical ELINT collection of the NVN defense 
environment is neither timely, nor accurate, nor 
sampled across the electromagnetic spectrum. This 
precludes perishable ELINT/COMINT data from being 
available to tactical commanders for daily operational 
planning and formulation of a meaningful Electronic 
Order jof Battle. 

2. (S) Active El f^ctronic Warfare 



a. Currently the number of jammers available 
within Southeast Asia is instiff icient to provide 
self-protection to all tactical strike and attack 
aircraft. The present systems, regardless of 
techniques, are designed primarily against S-band, 
AAA and SAM threats. The follow-on systems (QRC- 160-8 
and ALQ-100) are designed to counter both S and C-band 
threats. Priority programs must be expedited to erase 
shor;tage of EW systems required to provide self- 
protection today. 

bL The effectiveness of the ALQ-Jl and QRC-160-1 

is validated by the recent Weapon System Evaluation 
Group and CINCPACFLT studies. These studies attest 
to the actual increase in altitude (10-17,000 feet) 
flown by strike forces to the target as well as the 
absence of precision AAA firing and increased miss 
disitance of SAM missiles. 



c. When strike aircraft, configured with jammers, 
are required to accomplish extreme maneuvering (i.e., 
90 'degree bank) there is a degredatlon of jamming 
effectiveness. Whether there exists a dead zone 
during maneuvering or to what degree is unknown at 
this time. 
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d. One of the most significant counxePT.eaGures 
which could have a dynamic effecL upon survivability 
is the development of a high powered SAM fuze jammer. 

3. (3) Radar Homing and Warning Svstsms 

Current Air Force inventory of Radar Homing 
and Warning (RHAW) systems in Southeast Asia are 
adequate and effective. The aircrews have expressed 
a sincere sense of confidence in this system. The 
Navy follow-on system (APR-30 RHAW) is currently in 
production and will correct the quantitative and 
qualitative deficiencies of the APR-23. The major 
deficiencies in our RHAW systems is the inability 
to accurately obtain range to target which would 
enhance the effectiveness of air-to-surface missile 
launches . 

^. (3) Communications 

Communications between electronic collection 
platforms are limited to SAM and MIG warning over 
UHF guard channels. However, provisions have been 
made to provide Kw-7 communications between BIG LOOK 
aircraft and ground stations located at Danang, the 
PIRAZ ships, and CTF-77. There is no secure voice 
communications between collection platforms and 
strike aircraft, however the Ky-28 could be used 
for this purpose. 
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ELECTRONIC WARFARE EQUH'MENT DELIVERY 
SCHEDULE FOR SOUTHEAST ASIA a/' 



QRC- 160A-1 
QRC- 160 -8 
QRC- 321 
QRC 335 



ALQ- 51 
ALQ- 71 
ALQ- 81 
ALQ- 100 

^ See Table 1 
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TABLE 1 



«LQ>100 . - 63 69 80 80 90 99 

25 --97-n6 

ALQ^l a.. 713 Aess---' 



CwUtlv* Tottl 33 . - 137 1V9 671 ^0 838 919 998 1088 1187 



OBAT lanrMiirr 

4RC 160A.1 76...29 28->--o--->* 

AU-71 5 15 30 itO Ii3 ^2 39 a 21 31 21 . 

j/ALQ-51 - 5 63 

QRC 160.8 3 7 19 19 15 30 35 30 30 30 

• ......... lU. ..'. 

QK.335 ---20 30 30 30 20 20 



£/ CwBlativ* OSAF Total 81 101 126 166 333 3'>9 3'»1 377 W13 531 9W» 569 639 689 719 



IntarMt In»t«il«ci«a 
^/ 3 Balf Cyliadtri for Neantlac en Site of Putoiaio (11116 NmmI F-105P) 
tJ tot iMlntea 
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ELECTRONIC WARFARE EQUIPMENT PRESENTLY 
IN SOUTHEAOT ASIA 



RECEIVERS^ / 

APR- 9 

ALA-12 

APR-li+ 

ALR-18 

ALR-20 

ALQ-28 

ALQ-39 

ALQ-53 

ALQ-61 

QRC-315 

BIG LOOK 

BRIGAND 

GAINTIME 

PffifLLIS ANN 



RADAR HOMING & WARNTWrJ a/ 

APR-23 
APR-2lf 
APR- 2 5 
APR.26 
APR- 28V 
APR-29 
ER.133 
ER-m-2 



JAMMERS- S/ 

ALT-6B 
ALT- 13 
ALT- 15 
ALT- 16 
ALT-22 
ALQ-33 
ALQ-ifl 
ALQ-5I 

ALQ-51 (Mod II) 
ALQ-55 

QRC-65 

ALQ.71 

QRC-160-1 

QRC-160A-1 

QRC-160-2 

QRC-160-if 

QRC- 160-5 

QRC-279 



EXPENDABLES^ / 

ALE-2 
ALE- 18 
ALE-2i+ 
QRC-m.2 



IFF SYSTEMS^ / 

QRC -2^+8 
APX-76 



^/ See Tables 2 through 15 

b/ See Tables 16 through 23 

c/ See Tables 2k through ^1 

d/ See Tables k2 through ^5 

e/ See Tables if5A and W5B 
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TABLE 2 



TITLE : APR-9 L, S, and X-Band Receiver 

DESCRIPTION ! Radar receiver capable of detecting 
signals from 1,000 - 10,750 MHZ (reference PRONG 
TONG Study, Vol II).. 

AVAILABILITY! Installed, being replaced by ALR-20 



QUANTITY ! 



One per aircraft 



ASSOCIATED PLATFORM ! B.52D, EB-66C, BIG LOOK 
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TABLE 3 

•w- 

AH/ALA-12 Airborne Beoeiver 



DESCRIPTION : The AN/ALA-12 is a passive direction 

MH^^to i^'7fMK?"%'i''^ frequency r^S^e 0^ 550 

monitors the UHF, VHF communica- 
i^o^f • ^^"^ ^ • «^^°'^gii Z-l^and radars . 3 ignal anal^^s/ 

Iccu?a=v'nf^^o''S measurement may be made with an 
accuracy of S 5° referenced to true azimuth or st^fr-f* 
bearing. The AN/apr-q or AN/APfi-i^ intaT:^».s» aircraft 
are used with the AN/AI^!ifsJsS. receivers 



AVAILARTT.TTv * Now 
QUANTITY : 



fiSANIin: 50 originally ordered, presently the last 
10 are oemg reconditioned fSi the EC.121M. 

ASSQCTATffn PLATPnRM . EC.12IM 



SECRET 

^ ED ^^^^^ ^ 

^^-5b Annex D to 

Appendix £ 



SECRET 



TABLE 1+ 



TITLE : APR-1^ L-Band Receiver 

DESCRIPTION ; Radar receiver capable of detecting 
signals from 30 - 1000 MHZ (reference PRONG TONG 
Study, Voljll)'. /' 

AVAILABILLTY ; Installed 
QUANTITY ; 

ASSOCIATED PLATFORM ! B-52D, EB-66C 
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TABLE 5 

TITLE : ALR-18 

DESCRIPTION: Radar receiver capable of detecting 
tracking signals in the frequency range of 8,500 - 
10,500 MHZ, When matched to the ALT-6B, the syste" 
provides automatic spot noise jamming of fighter 
tracking radars. * 

AVAILABILITY : Ins tailed 

OUANTTTy> Two on each 3-52 
One on each B-66 

ASSOCTATRD PT.i^T^PM. £B-66C, B-52D, EB-66B 
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TITLE ; ALR-20 

DESCRIPTION ; A panoramic receiver with a frequency 
range of 50 - 11,000 MHZ, The receiver displays 
simultaneous presentation of the complete frequency 
coverage for immediate placing of jammers upon the 
threats. The simultaneous display permits immediate 
response to frequency changes by ground radars, 

AVAILARTT.TTV- December 1966 



QUANTITY ! 



ASSOCIATED 



One for each 3-52 
One for each B-.66B/C 

PLATFORM ! B-52D, B-52H, EB-66B/C 
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TABLE 7 



TITLE : AN/ALQ-28 Airborne Intercept Receiver 

DESCRIPTION : The ALO-28 is a passive electronic surveil- 
lance receiver useable over the 50 to 10,750 MHZ range. 
The set is a rapid scan double conversion receiver which 
receives AM, FM, CW, and pulse signals. Displays permit 
manual analysis to determine frequency, amplitude, modu- 
lation, scan rate, PW, PRF, and relative or true bearing. 
Storage of six signals is provided which may be recalled 
by the operator. It has a total of nine bands, of which 
any four may be operated at one time. 

AVAILABILITY : Three Southeast Asia' 

QUANTITY ; Nine 

ASSOCIATED PLATFORM; SC.121M 
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TITLE : AN/ALQ-39 



DESCRIPTION ; The AN/ALQ-39 is a rotating loop direction 
finder with integral receiver and additional frequency 
scanning receivers covering 1 to 200 MZ in two bands. 

AVAILABILITY ; - Three Southeast Asia 

QUANTITY ;! Nine 

ASSOCIATED PLATFORM; EC-121M 
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TABLE 9 



TITLE ; AN/ALQ-53 Airborne Intercept System 

DESCRIPTION ; The AN/ALQ-53 is a passive receiver system 
which detects and analyzes signals from UO to 26,500 MHZ 
in 10 frequency bands any five of which are useable at 
any one time. Signal frequency, modulation, PW, PRF, and 
signal bearing can be measured and recorded. Antenna 
coverage is 360° in azimuth and 0 to below the air- 
craft roll axis. DF accuracy is less than 5° error. 

AVAILABILITY : Available now 

QUANTITY : 12 sets 

ASSOCIATED PLATFORM ; EA-6A 
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TABLE 10 



TITLE: AN|ALQ-61 Airborne Intercept System 

DESCRIPTION : The AN/ALQ-61 passive receiver system 
detects, analyzes and stores on magnetic tape, frequency, 
PW, relative pulse amplitude, and relative bearing of 
signals received on a first come, first serve, basis over 
a frequency range of .03 to Ih.l^ GHZ, Read-out of this 
information is conducted in the 10 10 where passive infor- 
mation is 'correlated with other multi-sensor information. 
There is no direct read-out provided in the operation of 
the aircra'ft. 



AVAILABILI'Ty: In combat use in the RA-5C, 



QUANTITY : 



3^ in inventory. 



ASSOCIATED PLATFORM ; RA-JC 
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TABLE 11 



TITLE: QRC-315 Microwave Receiving System 



DESCRIPTION! A receiving system providing for the 
detection and display of radar signals in P. S, and 
C-bands to optimize emDloyment of countermeasnres e 
ment aboard the BROWN CRADLE aircraft. 

AVAILABILITY ! September 1966 

QUANTITY : 19 

ASSOCIATED PLATFORM ; EB.66B 
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TABLE li 



TITLE : 
system 



3;IG LOOK; an airborne high gain accurate D/F 



DESCRIPTION; The utilization of the high gain S-band 
APS-20 antenna for detection of very weak signals, 
particularly those radiating from the dummy load of the 
FAN SONG I radar. Used in conjunction with other D/F 
techniques, the system can accurately detect and locate 



Presently installed, flying in the Vietnam 



AVAILABi: 




theatre. 





QUANTITYi ; 
total se^ven aircraft by July 1967- 

ASSOCIATED PLATFORM: EC-121M 
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TITLE: BRIGAND; a passive radar detection system 

DESCRIPTION! The system utilizes the principle of 
BiStatic radar; although the concept is not new, its 
application presented a new technique for location of 
enemy emitters. As the enemy radar antenna rotates, 
the intercept equipment is synchronized with the 
antenna rotation rate so that reception occurs at all 
times on the BRIGAND scope except when the enemy 
antenna is pointed directly at the BRIGAND aircraft. 
In effect, the BRIGAND operator receives somewhat the 
same picture as the enemy radar operator. Distortion 
is greatest when the main lobe is perpendicular to the 
line of sight from the enemy radar antenna to the 
BRIGAND aircraft. 

AVAILABILITY! Flying in the EC-121M aircraft in the 
Vietnam theatre. 

QUANTITY ! Seven aircraft by July 1967 
ASSOCIATED PLATFORM : EC-121M 
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TABLE il+ 



TITLE: 



GAINTIME Airborne, Air- to-Air Interrogator 



DESCRIPTTON : GAINTIME is an airborne air-to-air IFF 
interrogator capable of interrogating MK X IFF signals 
Interrogations are fed through a hybfid duplexer and a* 

^ho^'r"^! ^° « special loop antenna mSuntId near 

the feed of the X-band APQ.72 antenna. """^^^ near 

AVAILABir.TTY: Now 8 February 1967 
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TABLE 15 

TITLE: 



PHYLLIS MN - Airborne Radio Direction Finding ' 

DESCRi^pyiON t An Airborne System configured with AHDF 
equipment, special intercept position operated bviRAiP^ 
Sf^hT'^- ^^°y4^?= location Of low poSIred hosti?! 

bet^eenl-16°MHZ "^^hf that oJeraJe 

n«^T n ^' basic receiver combined with 

AVAILABTLTTY; Deployed to South Vietnam 

QUANTTTV ; 53 

ASSOCIATKD PLATFOT^M . EC-if? 
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TITLE : AN/APR 23; sn Airborne Radar Homing Device 

DESCRIPTION : A device which provides audio and visual 
pre sen-cation to the pilot for threat electronic emitter 
signals in the C, S, and X-band. C-band - ^900-5900 MHZ 
S-band - 2700-3600 MHZ; X-band - 8500-10,250 MHZ, 

AVAILABILITY ! In combat since mid 1965 in A-1+ aircraft 



QUANTITY; 



150 purchased 



ASSOCIATED PLATFORM : A-1+ 
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rABLE 17 

IIIL|:^^AN/APR 2k., an Airborne Radar Homing & Warning 

DESCRIPTION i A radar homing and warning receiver 
l^rAll^^ir..ZnlZl] P«-n«rioS^o^^?^r;Lot in 

C-band: 1+9OO - 5900 MHZ 
S-band: 2700 - 36OO MHZ 
X-band: 850O - 10,250 MHZ 

AVAILABI^JTY; In combat since mid 1965 
purchased 

ASSOCIAT^n PLATFOPM . f-V aircraft 
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TABLE 18 



TITLE : APR-25 RHAW 

DESCRIPTION : Radar Homing and Warning Receiver capable 
of 360 degree detection, identification and display of 
preselected radar threats and their relative position. 
System operates in the S, C, and X-band portion of the 
spectrum jand incorporates a heads-up display to the pilot 
of selectjed threat for homing. 

AVAILABIlllTY ! Installed: 55 in RF-UC, 1+8 in RF-101, 
256 in F4105, and 1 each in F-lOO, F-10^, and EB-66B. 
Installation started in other aircraft. 

QUANTITY j 131 1 

ASSOCIATED PLATFORM ; F-i+C, RF-WC, F-lOO, RF-101, F-105, 



F-10i+, EB.66B, EB-66C, and B-52D. 
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TABLE 19 



TITLE ; APR-26 Missile Launch Detector 

DESCRIPTION ; L-band receiver to indicate the launch of 
the SA-2 GUIDE LINE missile. Provides audio and visual 
display in addition to identifying specific direction 
from which site intending to or actually engaged in 
launching missiles. 

AVAILABILITY ; Installed: 55 on RF-ifC, ^-8 on RF-101, 
256 on F-105, other aircraft being equipped. 

QUANTITY : 130/per month production. 

ASSOCIATED PLATFORM : EB-66B, EB-66C , 3-52D, F-M:, HF-UC 
F-lOO, RF-101, F-105, F-lQlf, and WILD WEASEL III 
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TITLE : AN /APR 28V; Airborne Radar Homing <Sc Warning 
Receiver 

DESCRIPTION ; Provides aural and visual presentation to 



the pilot for threat emitters in the following frequencies 



s- 


'band: 


2.7 - 


3.6 GHZ 


c- 


•band: 


^^.9 - 


5.9 GHZ 


X- 


•band: 


8.5 - 


100 GHZ 


L- 


•band : 


600 - 


1200 MHZ 


P 


band: 


70 - 


ikO MHZ 



AVAILABI'LITy: In combat since mid 1965 

I 

QUANTITY : 50 purchased 

I 

ASSOCIATED PLATFORM ; k^k 
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TABLE 21 



II1L£: M/APR-29; Airborne Radar Homing 6c Warning 
Receiver 

DESCRIPTION: Homing and audio presentation to the 

pilot are made for threats in the following frequen- 
oies • 

C-band: ^900 - 5900 MHZ 

S-band: 2700 - 3600 MHZ 

X-band: 85OO - 10,2^0 MHZ 

AVAILABILITY! In combat since mid 1965 

QUANTITy : 50 purchased 

ASSOCIATED PLATFORM : RF-8 



sgcBTeT 
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TABLE 22 



TITLE ; ER-133 Panoramic Receiver 

DESCRIPTION ; High sensitivity tuned RF receiver which 
simultaneously displays, to WILD WEASEL EWO, all radar 
signals within 2.0 - MHZ. Push button operation 
permits '36O degree long-range surveillance and/or 
automatic homing of EW, HF, GCI, AAA, and SAM radars 
within S.-band. 

AVAILABILITY ; Deployed Southeast Asia (1?) 



QUANTITY ! 55 

I 

ASSOCIATED PLATFORM ; 



WILD WEASEL F-IO5F 
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TABLE 23 

TITLS: =:R-1I+2 Panoramic Receiver 



iwf: h^^^ interception and surveilllnce in S-baSd 
while homing of any selectors threat in C-band (or 

pilot'oVs'et:^-te'd°'^L?^^^L?."^"'^-"P" 
AVAILARTTTTV. January 1967 
OUANTTTV ; 53 

tf ^^'^'^^^^^ ^-lO^^'i (WILD WEASEL III, 
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TITLE: ALT-6B 



TABLE 2h 



DESCRIPTION: A spot noise jammer used with the ALR-18 



to counter 



X-band airborne radars. 



ALR-18/ALT-6B equipment on B-66 and B-52. 



AVAILABILITY: Installed, Is rapidly being replaced 
by ALT-22,1 except for X-band version which will remain 
as part of 

QUANTITY : 

ASSOCIATED 



PLATFORM ; B-52, B-66 
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TITLE : ALT- 13 

DESCRIPTION: A variable bandwidth barrage noise jammer 
usea against EW/GCI and AAA/SA-2 radars in the C and 
S-bands. Two ALT-13s are required to cover both 
frequency bands, 

AVAILABILTTY • Ins tailed 

QUANTITy: Six on each B-52 

Eight on each 3-.66B (BROWN CRADLE) 
Five on each RB-66C 

ASSOCIAT E PLATFORM ; B-52D, EB-66B 
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TABLE 26 



TITLE ; ALT-15 (Low and High) 

DESCRIPTION ; A barrage noise jammer used against 
surveillance radars and communications channels in 
the 50 - ]l50 MHZ range for the low band transmitter 
and 130 - 1 350 MHZ frequency range for the high band 
transmitter, 

AVAILABILITY : Installed 



QUANTITY ! 



Two on each B-52 (1 H, 1 L) 

- " (1 h; 1 L) 



Two on each B-66 

ASSOCIATED PLATFORM ; £3-663, E3-66C, B-52D 
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TITLE ; ALT-16 

DESCRIPTION : A barrage noise jammer with a frequeri' 
range of 500 - LOGO MHZ used to counter acauisition 
radars. 

AVAILABILITY : Ins tailed 

QUANTITY ; One on each 3-52 
One on each B-66 

ASSOCIATED PLATFORM ; EB-66B, B-52D 
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TABLE 28 



TITLE; ALT-22 



DESCRIPTION : A swept noise jammer with a frequency 
range of 2500 - 3550 MHZ. Used against S-band SA-2, 
GCI, AAA, acquisition, and fire control radars. 

AVAILABILITY ; Installed 

QUANTITY : Two on each B-52 
Two on each B-66 



ASSOCIATED 



PLATFORM ; EB.66B, B-52D 
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TABLE 29 



IIIL£: AW/ALQ-33 Airborne Jammer 

look through is provided e^e^ oL'tf fi^e seSs"° 
AVAILABIT.TTY : In use in Southeast Asia 

»g?6s ^IL'i^^?"^^^'*' 5^ •^^^^--'^ USN Squadrons 

ASSOCIATFT) PLATT^RM . EA-IF 
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TITLE : AN/ALQ-Wl Airborne X-band Track Breaker 

DESCRIPTION ; The AN/ALQ-^+l system provides capa- 
bilities for RGPO, conical scan deception, monopulse 
angular deception and FM-CW speed-gate pull-off. The 
monopulse j angular deception is accomplished by 
continuously shifting the antennas from circular, 
horizontal to vertical polarizations. The range to 
8,0 to 121.0 GHZ is covered with one band with a peak 
power output of one to two kw in pulse operation and 
IW output in CW, 

AVAILABILITY : Currently available 

QUANTITY ; Two per aircraft to provide full coverage 

ASSOCIATED PLATFORM ; A-3B, RA-3B, EA-3B, A-6A, RA-5C, 
EA-6A, ALQ-31 POD . 
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TABLE 31 



TITLE ; AN/ALQ-51 Airborne Track Breaker, MOD I 

DESCRIPTION : The ALO-pl is a deceptive track breaker 
to counter S-band fire control radars which employ 
pulse ranging, FM-CW wave pulse and conical scan. It 
also is designed to cause proximity fuzes to detonate 
prematurely or be dudded. The Mod I, AN/ALQ-Jl set 
perrorms the following functions: 



AVAILABILITY : Installed in the "SHOEHORN" improvement 
program, now being used in combat. 

QUANTITY : 6hO sets, all ALQ-Jls will be modifed to 
MOD II series commencing 1 February 1967 at a rate of 
50 /mo 

ASSOCIATED PLATFORM : A-3B, RA-3B, EA-3B, EKA-3B, 
KA-3B, RA-56, A-6A, EA-6A, ALQ-31 POD, A-if, F-M-, F-8, 
RF-^, AN/ALQ-31 POD 



Range gate pull-off 
Frequency Translation 
Inverse conical scan deception 
Angular deception 




ED-5dd 



Table 31 to 
Annex D to 
Appendix E 



S EQI^ET 



TABLE 32 



TITLE ; ALQ-51 (MOD II) Deception Repeater 

DESCRIPTION ; Automatic- deception repeater against 
groTind firje control radars, track while scan radars, 
and SA-2 missile guidance systems. It functions as a 
track breaker versus conical scan radars in the frequency 
range of tivo to four GHZ. The MOD II in addition consists 
of multiplexed swept audio. The set performs the 
following functions: 

Multiplexed Swept Audio 
Frequency Translation 
Range Gate pull-off 
Inverse conical scan 
Angular deception 

AVAILABILITY : 2?." Production rate 50/mo starting 

I February 1967, with increased production modification 

figures until all ALQ-51s are modified by fall 1967. 



QUANTITY ! 



613 MOD I sets to be modified^ 



ASSOCIATED PLATFORM ; A-3B, RA-3B, EA-3B, A-6A, EA-6A, 
RA-5C, ALQ.3I POD, F-i+, A-W, F-8, RF-S, RF-^ 



SEC9^ 
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TABLE 33 



TITLE; AN/ALQ-55 Airborne Jammer 

DESCRIPTION : The ALQ-55 is an airborne jammer for use 
against GCI communications, and data links. It otjerate.? 
in the 100 to 210 MHZ band and jams both voice and data 

simultaneously. Data link jamming takes 
priority over voice circuit jamming. 

AVAILABILITY: In combat area, but restricted from use. 
QUANTITY: 350 in inventory 

ASSOCIATED PLATFORM r A-3B, RA.3B, EA.3B, EA-6A, RA-JC 



sEcgej 
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TABLE 3M- 



TITLE ; QRC-65 Communication Jammer 

DESCRIPTION ; A spot noise jammer automatically ■ program- 
med for operation against radars and communication 
channels in the UHF range (30 - 150 mcs). 

AVAILABILITY ; Currently installed 



QUANTITY ; 



One per aircraft 



ASSOCIATED, PLATFORM: £3-663 (BROWN CRADLE) 
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TITLE: ALQ-71 POD MoimLed Jammer ■ 

DESCRIPTION; Production model of QRC-160A-1 barrage 

^^^!nc^^S2?''v.^°5 against SA-2 and AAA in the 2930 
to 3050 MHZ band. 

AVAILABILITY i Five in December 1966 

QUANTITY; 28? by October 1967 

ASSOCIATED PT.flTFnPM. RF-i^:, F-i+C, F-^D, F-IOJ, £3-66 



ED-5hh 



Table 35 to 
Annex D to 
Appendix E 



TABLE 36 

TITLE ; QRC- 160-1 POD Mounted Jammer 

DESCRIPTION ; Barrage noise jammer for use against the 
SA-2 and AAA threat radars in the 2600 « 3200 MHZ region. 

AVAILABILITY : 6^- 

QUANTITY ! 117 by May 1967 

ASSOCIATED PLATFORM ; RF-M:, ?-kC^ F-^D, F-IOJ, EB-66 
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TABLE 37 

II2L£: QRC-160A-1 POD Mounted Jammer 

DESCRIPTION: Modification of the QRC 160-1 barrage 
noise jammer for improved capability against SA.2 and 
AAA to provide sawtooth sweeping of noise jamming. 20 
MHZ wide from 2930 to 3050 MHZ at rate of 120-128 CPS. 

AVAILABILITY ! 76 in 1966 
QUANTITY: 129 in May 1967 

ASSOCIATION PLATFORM: RF-l+C, F-l+C, F-ifD, F-IO?, EB-66 
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TABLE 38 



TITLE : QRCjl60-2 

DESCRIPTION: Designed to automatically spot jam radar 
controlled gun layers or airborne interceptors operating 
in the X--band region (8,5 - 10.3 MHZ), The system 
consists ofj three receivers and one transmitter, all 
carried externally in a pod. The receiver sweep searches 
the band until it locates the frequency of the illuminating 
radar, Thej active receiver controls the transmitter and 
keeps it lo'cked on the frequency of the victim radar. 
The receiver has a constant look through capability so 
that the ti^ansmitter will continue to track should the 
radar change frequency. 

AVAILABILITY : 28 available for Southeast Asia 

QUANTITY ; 1333 of ALQ-72 (production version) December 
1966 through April 1968 

ASSOCIATED I PLATFORM ! F-lOl, F-lOO, F-IOM-, F-105 
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TABLE 39 

lilLS: QRC-160-1. ECM Pod, Jammer 

communications channels in the l^^^X^h S^Hie^ncy 

AVAILABTTTTV. 2lf in PACAF 
OUAWTTTY ' 2lf 
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TABLE ho 



TITLE ; QRC 160-5 ECM Pod, Jammer 

DESCRIPTION :. A pod containing a modulated noise jammer 
providing a 30 MHZ band of noise tunable from 550 MHZ 
to 950 MHZ for use against acquisition radar such as FLAT 
FACE. 

AVAILABILITY ! 2»+ in PACAF 

OUMTITY : 2M- 

ASSOCIATED PLATFORM ; F-lOO, F-105 
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TABLE l+l 

TITLE : QRC-279 

AVAILABILTWt Installed 

OUANTTTY * piyg 

ASSOCTATFn PT.flT^mpv. EB-66C 
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TITLE ; 



AN/ALE-2 Airborne Chaff Dispenser 



DESCHlPTIQN i An external store chaff dispenser used 
on subsonic aircraft. The dispenser consists of an 
intervblometer , stripper, control box and case. It 
holds 192 \mits of RR-39/AL or RR-I4f/AL chaff amounting 
to a tptal chaff load of 192 pounds. Operation is as 
follows: 

a. Continuous - 2.5, 10, 20, M), or 80 tape ft/min 

b. Bursts - If to 6 units at 5, 10, 15, or 20 
second intervals 

c« Random rate 

AVAILABILITY ; Now 

QUANTITY : 60 Received from USAF, to be installed two 
for each EKA-3B, 

ASSOCIATED PLATFORM ; EKA-3B 



SECWLT 



ED-5oo 



Table W2 to 
Annex D to 
Appendix £ 



TABLE k2 



TITLE: AN/ALE-18 Airborne Chaff Dispenser 

iLiel. ^^'^ ^"^^ °^ A/G chaff Shen fu!iy 

AVAILABILTTY; In combat in Eil.6A and A.6A 
QUANTITY ■• One per aircraft 
ASSOCIATm PLATFORtf . EA-6A, A-6A 
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IIILE: AN/AL£-2i+ Airborne Chaff Dispenser 

DESCRIPTION: The m/ALE^2k Airborne Chaff Dispon^^e- 
pod mounted with each pod containing four tubes, each 
tube carrying 1? - 30 IR flares or 15 to 32 chik 
packages. The equipment functions in three mods of 
operation: ourst, continuous, or D0C-5UD. DOC and 3TJL 
merely refer to the size of the chaff package to be 
aispersed. The DOC package is 2x3x5" and the SUB 
package is 1x3x5". The basic unit can be modified by 
reducing the number of tubes/units. 

AVAILABILTTV ; - 
QUANTITY : 

AS50CIATF D PLATFORM ; 3A-6A pod 
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TABLE k5 



TITLE ; 

I 

DESCRIPTION: A folding fin air rocket for transporting 
and disbursing chaff along a trajectory ahead and below 
the dispensing aircraft. Chaff is cut to cover X, C, 
and S-bands with each bundle having an echo area of 
1000 square feet. This is the QRC version of the ADR-8 
countermeasures rocket. 

AVAILABILITy ; Installed 

• I 

QUANTITY ! 10^ 000 t (about hO per a/c) 

I 

ASSOCIATED PLATFORM ; B-52 
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ORG -2^8 IFF Interrogator 



x^'^Sv^RIPTION: An Iff interrogator inteerated with 
grouna or airborne surveillance radars "to obtain* 
a ^response, at will, from Soviet-built SRO-2 IFF 
transponders. The system permits positive identi- 
fication of hostile aircraft within a distance of 
100-2 50nra. 

AVAILABTT-TTY; In Southeast Asia in April 1967 
(airoorne). To be installed at Monkey Mountain 
by June 1967. Installed in Southern Tip Operation 
Ground Radar (Florida). 

QUANTITY; Airborne systems for support of SEA - 20 
Four systems for support of ADC Southern Tip 
Operation Radars in Florida (FPS-20). 

ASSOCIATED PLATFORM: EC-121 (D/Q) (BIG EYE), rP3-20 
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TABLE h53 

TITLE: AN/APX-76 AIRBORNE IFF Interrogator 3y= tern £/ 
DESCRIPTION; Modification to provide air-to-air secure 

r^TFr^r^rS? "L^v^t"^^'"^ ""^^^ ^^^^^^^ present IFF Mark X 
{31F) or AIMS, Mk XII, transponders. Gives a positive 
unambiguous display correlation of IFF with radar ' 
targets. Minimal size and weight makes it practical 
for interceptor and tactical aircraft. 

AVAILABILITY I Eleven Navy F-^Bs on the 'USS KITTY HAWK* 
one USAF F-i+C and F-ifD conducting tests at Nellis AFB. ' 
Production calls for 10 in FY 68 and the followine 

f.^f'n^iS ^ftt\ ^2^^^ ^ysust (30), September 

v35), October (If5) and December (50) and 50 per month 
thereafter until the following aircraft numbers are 
equipped (shown under QUANTITY): 

QUANT]; Ty: F-ifB - - 200a/c F-l+E - - I7lf s/c 

F-UC - - 99a/c F-l+J - . 256 a/c 

F-WD - - 77a/c P-3 - - 3 a/c 

^SgOCIATED Pj.ATFORM: See aircraft and quantities 



a/ Sole source contract with Hazeltine. Follow-on 
system for F-lllA/B will be designated the APX-69? 
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ELECTRONIC WARFARE EQUIPMENT 
AVAILABLE BY FY 1968 



a/ 

receivers 
alrUs 

ALRf28 
ALRf29 
ALR^30 
ASQL96 

QRC^259 
QRC-272 
QRC-300 
QRC-317 
QRC-33^ 
QRC-338 

eel's 

teAser I & II 



b/ 



RADAR HOMING & WARNING 

I 

AAS-17 
ALR-21 
APR-30 
APR-32 
APS-107B 



a/ See 
b/ See 
c/ See 
d/ See 



Tables M-6 through 58. 
Tables 59 through 63- 
Tables 6^ through 76. 
Tables 77 through 79. 
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c/ 



JAMMERS 

ALT-27 
ALQ-76 
ALQ-31 

ALQ-89 
ALQ-92 
ALQ-100 
ALQ-128 
QRC- 160-8 
QRC-301 

QRC-31^ 
QRC-321 
QRC-328 

QRC-335 
EXPENDABLES 

XADR-8A 
ALE-29 
QRC-297 



1/ 
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TABLE ^6 



TITLE; ALR.23 MLD Receiver 

DESCRIPTION; A missile launch detector installed 
designea to detect the R radiation of a missile launch 
The system uses an azimuth scanning receiver rathtr' 
than operating in a fixed-field like the ALR-21 . 

AVAILABTLTTr. Prototype 
OITANTITY : 
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TITLE ; AN/ALR 28, a D/F/Pano ramie Receiver 
I 

DESCRIPTION ; This equipment provides signal activity 
monitoring in X-band from 8 to 10 GHZ with continuous 
direction finding capability,. A sector scan and a 
narrow band, tuning element allow* for signal, iden- 
tification and D/F bearing determination of individual 
signals; It provides visual and audio warning of con- 
tinuous tracking signals from Airborne Intercept radars. 
Antenna coverage is 360° in azimuth, 

AVAILABILITY ; Two each month commencing in June, to a 
total of 30, with 18 operational. 

QUANTITY; 30 total 

I 

ASSOCIATED PLATFORM ; EKA-3B 



/ 
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TABLE 1+8 

nSM? AN/ALR-29; Jannner Control Receiver 

QUAWTITY; Maximum of 30 
ASSOCIATRD PLATFOBM - EKA-iB 



/ " 
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TITLE: 



TABLE h9 



AN/ALR-30; Jammer Control Receiver 



DESCRIPTION; A fast sweep panoramic display receiver 
capable of displaying all signals from 2.5-3.^ GHZ or 
any 100 MHZ portion of this band. Two manually tuned 
receivers are used to select the signals to be jammed. 
The ALR-30 provides jammer look through capability for 
monitoring effectiveness. It has an omni antenna and 
a separate D/F antenna to provide signal bearing. 
Coincident data from the AN/APR.32 is fed into the 



ALR-30 



for S-band signal identification. 



AVAILABILITY: Two each month commencing in May 1967, 



to a total of 30, 18 operational. 
QUANTITY ! 30 Total 
ASSOClklED PLATFORM: EKA-3B 
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TABLE pO 

■ ^ 

TITLE : ASQ-96 
AVAILABTT.TTv. August ^^67 

mmil: one iUUME approval for nine additional). 
ASSOCIATRn PT.ATimt^^, EB-66C 
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TABLE 51 



TITLE ; QRC-259 30 MHZ - i+0,000 MHZ Receiver 

DESCRIPTION ; A receiver for the RC-135C to cover the 
frequency] range of 30 MHZ to 18,000 MHZ, It is a 
superheterodyne, digitally timed, receiver. 

AVAILABILITY : Three prototypes on contract approximately 
March 1967, available for flight approximately one year 
from date of contract. 

QUANTITY : No production approved. 



ASSOCIATED PLATFORM; 



SAC, RC-135S 

USAFSS, ACRP (C-130 & RC-135s) 
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TITLE: QRC-272 

DESCRIPTION; The QRC.272 is a small (10- x 97") n.h^ 

basi the ORC §75^'.f^f*^^ J^^''^ established data 
case Lne will identify and eenp-raiiv ^r^ I 

AVAILABILITY; Prototype January 1967 
QUANTITY ! NA 

ASSOCIATED PT.^Trnpu. p.^QO; F-IOJ: F-l+C/RF-lK; • 

RF-101; F-111 ' 
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TITLE : QRC-300 Mobile ELINT Van 

DESCRIPTION ; A Mobile ELINT Data Reduction System to 
automatically digitize, sort and analyze radar inter- 
cept data contained on magnetic tape. 

AVAILABILITY; An operational prototype is schedTiled 
for delivei^y to SAC in February 196? 

QUANTITY; one prototype only 



ASSOCIATED 



PLATFORM : In support of U-2 and other 



special collection platforms. 



I 
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TABLE 5'* 

TITLE ; QRC-317 



DESCRIPTIOB: An airborne receiver to indicate when 

Tine b or C-band SA-2 guidance radar. A SA-2 misaiio 
launch warning is also included. The over-all DUPno« 

ll ^ofi'^ -^"^ °^ presence of an SA-2 guidance siL-l 
mlttlng positive evaslve'Slne^ers Vtht'iar'Je? 1^1 



AVAILABTT.TTv. Possibly 1967 

QUANTITY: 10 



ASSOCIATKD^PT.flTFOHM : F-IOJ, F-i^:, F-1.B, EB-66 
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TITLE: 



TABLE 55 



QRC-33if Compass Strike 



DESCRIPTION: Time of arrival (TO A) strike system to 
providel target location (900») of SAM radars regard- 
less of| emission time. Location and identification is 
accomplished by inverse Loran technique, comparative 
time of arrival of an emitter pulse at each aircraft 
within a three aircraft triad. Range to go and MAG 
heading to target are displayed to pilot. 
I 

AVAILABILITY; November 1967 

I 

QUANTITY: Three 



ASSOCIATED PLATFORM; F-lfD 
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TABLE 56 

TITLE:" QRC-338 Passive Ranging 

DESCRIPTION; Development of a passive ranging caDa- 
bility to De incorporated into the APR.25; ^ 

AVAILABILTTY; Development in 1967 

QUANTITY! Unknown 



5ECF 

"7 



EI)-6k 



Table 56 to 
Annex D to 
Appendix £ 



TABLE 57 



TITLE : EELS - Electronic Emitter Location System 

DESCRIPTION ; EELS is a system of locating ground based 
electronic pulse emitters with airborne receivers to 
provide exact positions of these emitters in an easily 
assimila'ted form for immediate use by attack aircraft. 
Radio ranging techniques are used to" synchronize coop- 
eration lUnits. Time of receipt of electronic emitter 
signal i's converted to bearing and distance utilizing 
trilateijalization techniques. Following modes of opera 
tion possible: 

MODE I; Four aircraft, airborne master stations 
relatively located. 

MODE I -A: Four aircraft, airborne master stations 
geographically located by navigation system such as 
OMEGA or LORAN. 

MODE II: Three or four aircraft and a surface 
master station geographically oriented. 

AVAILAbIelITY i Now in development, fleet introduction 
November 1968 

QUANTIT^T: None 

ASSOCIATED PLATFORM ; E-2A, A-6 or other strike escort 
aircraft. 

I 
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TABLE 58 
TITLE: TEASER I and II 



g finterrog^a tl^ mi^°CWstw"°l^'.i^\'^'^^ capable 

flr^T^^lE^I??^^"^' ^° ->ilesX'Tl?S^^irlo?^S3'' 

AYAILABTT.TTv. la Development 

OtTAMTTTY ; 

ASSociATi^p fTi^Tr?°M- F-8, FU», 
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TITLE ; AN/AAS-17 Infrared Warning Receiver 

DESCRIPTION; The AN/AAS-17 consists of four aft- 
looking infrared sensors with a fixed field of view 
100° X 100° for IR detection of missile firings. Two 
sensors are mounted in each of the wing tip Pods on 
Tactical -Fighter Aircraft. 

AVAILABILITY : One flight test model 

QUANTITY ; Fleet buy not yet authorized, quantity 
undetermined* 

I 

ASSOCIATED PLATFORM: F-105D, F-105F 
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TABLE 60 

TITLE: AN/ALR-21 Infrared Warning Receiver cSc Missile 
Launch Detector A-^i>i»x±e 

DESCRIPTION; The ALR-21 consists of six AfT-lookinc 
infrarea sensors with a fixed field of view for 
detection of AAM launchings. 

AVAILABILTTY; Flight testing February 1967. 

QUAKTITY! Production not approved. 

ASSOCIATED PLATFORM ; B-52G/H; B-66 
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TABLE 61 



TITLE ; AN/APR 30 Radar Warning and Homing Receiver 
DESCRIPTION; Homing and audio presentation to the 



pilot for 



Homing 



threats in the following frequencies: 

S-band C-band X->band 



2.5 - 3.6 GHZ 
Warning 2.0 - ^.0 GHZ 



^.9 - 5.9 GHZ 
i+.O - 8.0 GHZ 



8.5 - 1".^ C-HZ 
3.0 — 11 • C GHZ 



AVAILABILITY ; Prototype being tested as of February 1967. 
Production commences upon Navy acceptance. 



QUANTITY ; 
1957: 



Production rates 10 per week commencing June 
ASSOCIATEI) PLATFORM; Navy F-i+B 
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TABLE 62 



TITLE ; AN/APR-32 SAM Warning Receiver 

DESCRIPTION ; A sweep lock automatic receiver for 
determining the presence of SA-2 command guidance link 
signals for missile status and warning purposes. 
Indicator lights show the presence of signals and 
missile launch status. A coincidence signal is sent 
to the AN/ALR-30 for rapid identification and D/F of 
the tracking signal. 

AVAILABILITY ; Two por month, commencing June 1967, to « 
total of 30 ; 18 operational. 

QUANTITY ; '36 maximum. 

ASSOCIATED PLATFORM ; EKA-3B 
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TITLE ; APS-107B RKAW Receiver 

DESCRIPTION; A Radar Homi ng and Warning system which 
provides. 3 60o "warning and" relative "bearing or 
threat radars in the S, C and X-bands. The system 
also indicates the GUIDE LINE missile launch. 



AVAILABILITY ; September 1967. 



QtTANTITY; 



737. 



ASSOCIATED PLATFORM; F-^+D and VOiLD WEASEL 
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TABLE 6^- 



TITLE ; AN/ALT-27 Airborne Noise Jammer 

DESCRIPTION: A high power, noise modulated, Backward 
Wave oscillator jammer featuring plug-in oscillator 
modules to cover the frequency range of 350 MHZ to 11 
GHZ in 11 bands. It has automatic frequency control 
to hold its set frequency within half of its spot band 
width, allowing more power to be transmitted over a 
narrow band without drifting. It can be gated on and 
off in micro-seconds for receiver look through. A 
steerable antenna increases its effectiveness and is 
controlled with the DAC-72397r Directional Antenna 
Control. 

AVAILABILITY: Two per month commencing March 1967; total 
for 30 aircraft with 18 operational; two AN/ ALT 27s per 
aircraft. 

QUANTITY ; 60 installed in the 30 EKA3Bs. 
ASSOCIATED PLATFORM : EKA 3B 
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TITLE : AN/ALQ-76 Airborne Jammer System 

DESCRIPTION : The is a Pod mounted -airborne jammer 

system ojjerating in the .7 to 11 GHZ band remotely 
controlled and capable of carrying any four of nine inter- 
changeable jazmners. The following table lists the 
frequency coverage of each band: 

Sub band 



1 


.7 


-1.0 GHZ 


IfA 


• 2.7 


- 3.3 GHZ 


1 


1.0 


- l.k GHZ 


5 


3.5 


- J+.85 GHZ 


2 


1.3 


- 1.85 GHZ 


6 


h.Q 


- 6.55 GHZ 


I 


1-8 


- 2.55 GHZ 


7 


6.5 


- 8.55 GHZ 




2.5 


- 3-55 GHZ 


8 


8.5 


-11.0 GHZ 



AVAILABILITY: In development. 



QUANTITYi; Four. 

I 

ASSOCIATED PLATFORM; EA-6A and others 
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TITLE : AN/ALQ-81 Airborne Track Breaker 

DESCRIPTION ; The AN/ALQ-8I is a Pod mounted version of 
the ALQ-100 remotely controlled from the aircraft and 
powered by an air turbine motor internally mounted in 
the Pod. Operating frequencies are 1.8 - 8.0 GHZ for 
pulse radars and ^f.O - 8.0 GHZ for CW radars. 

AVAILABILITY : Production commenced in March 1967. 

QUANTITY : l^+O have been ordered, by July 1967 a total 
of 63 will be delivered. 

ASSOCIATED PLATFORM; A-1 and others. 
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TABLE 67 



TITLE : AN/ALQ-89 Airborne VHF Jammer 

DESCRIPTION ; An exact duplicate of the AN/ALQ 92 except 
that the power unit will be the smaller power unit now 
in the AN/ALQ 55. This is an interim measure to be 
employed until the AN/ALQ 92 is set into production. 

AVAILABILITY ; The first five EKA-3B will contain the 
equipment, later to be retrofitted with the ALQ 92. 

QUANTITY ; Very limited production. 

1 

ASSOCIATED PLATFORM : EKA 3B 
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TITLE : AN/ALQ-92 Receiver Jammer 

DESCRIPTION : This equicment jams from 60-165 MHZ foj- 
radar, and 100-165 MHZ 'for communications. It is 
basically the AN/ ALQ- 55 system with the automatic 
features removed, displays added, and a larger power 
output provided. The receiving portion contains a 
fast sweep, p.anoramic display and seven manually tuned 
receivers. The same antennas are used for jamming and 
reception, and the set has look through, variable 
jamming band widths and a power output of 1500 watts. 

AVAILABILITY ! Prototype. 

QUANTITY : Eighteen will be delivered to the fleet, ■ 
spares and support equipment will follow. 

ASSOCIATED PLATFORM : EKA3B Aircraft. 
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TABLE 69 



TITLE : AN/ALQ-100 Airborne DECM Set 
DESCRIPTIQ^N ; The ALQ-100 is an internally installed 



deception device designed to provide azimuth, elevation, 
and range deception against fire control radars. The 
ALQ-100 operates in the 1.8 - 8.0 GHZ band for piase 
radar and |^.0 - 8.0. GHZ band for CW radars. The ALQ-100 
will , simultaneously deceive radars in one or more 
frequency I bands or modes of operation. It will also 
prematurely detonate or dud CW proximity fuses in SAM, 
AAM^ or AAA projectiles. 

AVAILABILITY ! First production March 1967. 



QUANTITY ; Total ordered is over 1000 sets, production 
commences three per month in March 1967, 8m- by July, 
20h by September 1967. 

ASSOCIATED PLATFORM; Navy fighter and attack aircraft. 
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TABLE 7C 



TITLE ; QRC-128 



DESCRIPTION; A transponder system designed to provide 
automatic operation against communications and data t ink 
channels m the 100 - 160 MHZ region. Three systems' will 
be "design Approval Tested" and designated AW/ALQ.59. 

AVAILABILITY: April 1967(@ Vper month), 

QUANTITY ! 15 - QRC-128 
; THREE - ALQ-59S 

ASSOCIATED PLATFORM ; B-52, EB-66, EC-121 
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TITLE: 



TABLE 71 



QRC-160-8 POD Mounted Jammer 



DESCRIPTION; A POD moxinted noise jammer which simultaneously 



cover S and C-band SA-2 radars and S-band AA radars. 
AVAILABILITY ; July 196?. 

QUANTITY ; 20/month starting July 1967 for total of 180. 
ASSOCIATED PLATFORM ; F-IO?, F-WC & D, F-lOO, RF-101 
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TITLE ; QRC-301 

DESCRIPTION : A deception repeater, mounted on the side 
of a weapon pylon, for use against S-band AAA and SA-2 
radars. Prototype flight test with WILD WEASEL III 
Aircraft. 

AVAILABILITY ! One Prototype, 
QUANTITY ; No Production Planned. 

ASSOCIATED PLATFORM; WILD WEASEL III {F-105F) (F-105D). 
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TABLE 73 



TITLE ! QRC-31^ 

DESCR IPTION : A fuze jammer to predetonate the proximity 
fuze in the SA-2 missile. The Jammer covers a frequency 
range of 3y600- - 3^800 MHZ. 

AVAILABILITY ! Two Prototypes will complete flight testing 
by April 1967- 



QUANTITY : 
ASSOCIATED 



No fleet retrofit plans as yet, 
PLATFORM: F-105, F-^, B-52 
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TABLE 7h 



TITLE ; QRC-321 

DESCRIPTION ; A dual mode deception jammer to operate 
against AAA and track while scan (TWS) radars operating 
between 2.6 - 5.2 GHZ. The system utilizes multiple 
false targets with one mode and a repeater technique 
in the other mode. The system is housed in two half 
cylinders mounted on the side of the fuselage. 

AVAILABILITY ! May 1967. 

OUAKTITY! llf by October 1967. 

ASSOCIATE D PLATFORM; F-IOJF (WILD WEASEL) 
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TABLE 75 



TITLE ; QRC-328 

DESCRIPTION! Development of an X, C and S-band 
deception ;jainmer for the B-52 and EB-66, Main 
features! are exceptional high power, lateral deception 
techniques including a multiple false target mode. 

AVAILABILITY; Definition phase. 

QUANTITyI ! Intended for B-52 and B-66 retrofit numbers 
not determined. 

ASSOCIATED PLATFORM; B-52, B-66- 
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TABLE 76 



TITLE ; QRC-335 (SEED SESAME) 

DESCRIPTION : A deception repeater jammer covering the 
spectrum between 2,6 GHZ - 5.2 GHZ. To be mounted in 
the sparrow well of F-/RF-1+C for countering SA-2 and 
AAA radars. 

AVAILABILITY; September 196? (20 per month). 
QUANTITY ! 100 by January 1968. 
ASSOCIATED PLATFORM; F/RF-^ 
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TABLE 77 



TITLE : XADR-8A CHAFF ROCKET 

DESCRIPTIO N; XADR-8A is a forward launched folding fin 
air rocket"containing 20 chaff units cut to counter X, 
C and S-band radars. It is a 2.75" rocket designed for 
the ALE-25 POD. The B-52 would have two PODs containing 
12 rockets each. 

AVAILABILITY: March 1967. 



QUANTITY; 



m-^OOO rockets in production. 



ASSOCIATED PLATFORM: B-52 G/H 
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TABLE 78 



TITLE ; AN/ALE-29 Airborne Chaff Dispenser 

DESCRIPTION ; A chaff dispenser consisting of 30 tubular 
aluminum discharge tubes brazed together in rows of five. 
Chaff actuation occurs by electrical ignition of 
explosive charges which fire the chaff into the airstream. 
This device can also deploy infrared flares, 

AVAILABILITY : Entering production March 1967. 

QUAMTITY; FY 68: 2^ sets; FY 69: 1200 sets. 

ASSOCIATED PLATFORM : A-lf, F-^ already configured for set 
installation. 
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TABLE 79 



TITLE ; QRC-297 

DESCRIPTION ; An effort to procure disposable jammers 
with a 1,250 - 1,350 MHZ frequency range compatable 
with the RR-72 Chaff package. 

AVAILABILITY; Flight test February 196'^. 



QUANTITY; 



200 Units. 



ASSOCIATED PLATFORM : B-52, EB-66, F-^E, F-l+B, EB-1+7, EA.-6A 
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ELECTRONIC WARFABE EQUIPMENT AVAILABLE AFTER FY. 1968- 



ATEWS 

QRC-239 

QRC-299 

QRC-29M-A 

XADR-7A 

XADR-9 

TBISAT 

EARS 



a7 See Tables 80 through 87 
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TABLE 80 



TITLE ; Advanced Tactical Electronic Warfare System (ATEWS) 

DESCRIPTION ; The purpose of the ATEWS will be to provide 
active aiid passive electronic warfare support to USAF 



tactical 
friendly 



fighter, attack, reconnaissance, airlift, and 
ground and naval forces. The ATEWS will provide 



the following capabilities: 
1. Airframe; 

a. A Mach number sufficient to escort and 
penetrate with combat forces. 

b. A minimum range of 2000nm at an optimum 
cruilse altitude of 35,000 feet. 

c. Air refuelable. 

d. Short field operation (5000ft runway at field 
elevation of 5000 ft). 

e. World-wide deployment on short notice. 
Electronic Warfare System ; 



2. 



a. Electronic jammers able to simultaneously 
counter at least four threat radars in the same 
frequency band and screen the strike force at a 
distance of 30nm from the enemy radars. Frequency 
coverage of all threat radars is desired. 

b. A passive electronic warfare system to deter- 
mine type and location of threat radars for selective 
and effective use of directional active systems. 

c. Expendable count erme as ures (Chaff, chaff /flare 
rockets) to counter immediate threats. 

The primary users of the ATEWS will be TAG, USAFE, 
and PACAF. 



AVAILABILITY; 




Contract definition - FY 1967 

prototype development - FY 1968 

Initial operational capability - CIRCA 1972 
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QUANTITY : Unknown 
ASSOCIATED PLATFORM : Unknown 
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TITLE; QRC-239 



TABLE Si 



DESCRIPTION ; Investigation of techniques (other than 
receiver-jflare combinations) capable of defending 
aircraft [against infrared guided missiles. Exploratory 
developed projects under supervision of the Air Force 
Avionic llaboratory. 

AVAILABILITY-; NA 



QUANTITY ! NA 

ASSOCIATED PLATFORM: 



Study 
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TABLE 82 



TITLE ; QRC-299 

DESCRIPTION; Deception equipment designed to saturate 
the AGC of AI radars and missile seekers in the X-band. 

AVAILABILITY; One 
QUANTITY ! One 

ASSOCIATED PLATFORM ; KC-135 used as test bed. 
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TABLE e3 



TITLE ; QRC-29^A (Coronet Solo-Broadcast Jamming System) 

DESCRIPTION ; Airborne system to Jam or disrupt multiple 
frequency icommercial television and radio broadcast 
stations operated by hostile forces. Count ermeasure 
equipment will perform against LF, MF, HF, VHP, UHF, 
data link and TV stations operating between five KG and 
350 MCS. 

AVAILABILITY ; January 1968. 



QUANTITY; Four, 



ASSOCIATED PLATFORM; C.121-C 
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TABLE Bh 



TITLE: XADR-7A Radar Cross-Section SimiUator 

DESCRIPTION; The XADR-7A is a 2.75" forward launched 
rocket decoy which simiaates the radar cross-section ' 
and speed of a 6-52. The decoy rockets are designed 
to operate at altitudes of 10,000 to ifO.OOO feeu for 
the purpose of saturating the fire control radars of 
system. The system will consist of two 
PODS each with eight rockets. 

AVAILABILITY ; 1970. 

OITANTITY! No funding approved for production. 

ASSOCIATE D PLATFORM; B-52 G/H 
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TABLE 35 



TITLE ; XADR-9 Chaff/Flare Rocket 

DESCRIPTION ; The XADR-9 is a forward launched folding 
fin air rocket containing 10 chaff units and a flare 
The chaff 
The flare 



is cut to counter X, C and S-band radars, 
is to counter IR air-to-air missiles. 



AVAILABILITY; In development. Available if needed by 1968 



QUANTITY; 



NA 



ASSOCIATED PLATFORM; B-52 G/H 
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'ABLE 86 



1IT£E: Target Recognition Through Integrated SDectrai 
Analysis Technique (TRISAT) .-^^^^-rax 

DESCRIPTION: The radar returns from a maximum of 10 
selected airborne targets are fed into a computer. 
Since each return from a target aircraft is unioue 
hL?? signals are sorted and compared 

digitally with other actual signals stored in the 
iSincat?on!'"^ techniques are used to provide 

AVAILABILITY: Jn development. 
QUANTITY: None. 

ASSOCIATED PLATFORM: Interceptor aircraft. 
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TABLE 87 



TITLE : Electromagnetic and Aircraft Radiation System (EARS) 

DESCRIPTION ; An airborne system consisting of a computer 
which receives incoming radar signals from an airborne 
target, and compares this signal with stored information 
in the computer. Since each return from a target air- 
craft model is unique, the digital comparison can be 
used for target identification. A maximum of four 
identifications "presentations to the pilot will be 
available L 

AVAILABILITY; In development. 



QUANTITY ; 



None. 



ASSOCIATED PLATFORM; Interceptor aircraft, 
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ANNEX E"-TO APPENDIX E 



ENEMY ELECTRONIC COUNTER C0UNTERMEA3DRES 
(ECCM) SUMMATION 



yjrnl%ilK}^^ "^^^^^ Chiefs of Staff, in a message 
MJCS ^05-66, dated 29 December 1966, directed the 
Services to submit studies to the Joint Chiefs of Staff 
regarding possible improvements which could be made 
ior anticipated) in the SA-2 system to offset or 
neutralize US IRON HAND missions or other ECCM tech- 
niques which could be employed by the North Vietnamese 
to improve their Air Defense System. The Services 
responded with detailed reports. 

4.U hrn^l reports has been made by 

the NIGHT SONG Study Group. By necessity only a small 
amount of material could be extracted; for purposes of 
brevity, technical details in depth have not been 
included. 
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CURRENT TACTICS 



1. CS) Since the beginning of air operations over North 
Vietnam, US air tactics have been characterized by their 
changing nature. Existing tactics have been modified and 
new tactics developed to achieve the objective of maximum 
strike effectiveness with minimum costs, in terms of air- 
craft/aircrew attrition, in the face of continually 
improving enemy air defense capability. 

a. Where existing tactics resulted in relatively 
high aircraft attrition rates, changes were made in 
penetration altitudes, evasive maneuvers, delivery 
tactics, weaponeering, and/or equipment. 

b. Losses of aircraft to enemy light AAA and auto- 
matic weapons, required raising the minimum operating 
altitudes and limited the number of passes on the 
target. 

c. As the MIG threat increased, MIG CAP and escort 
of strike forces became necessary. 

d. Introduction of the surface-to-air missile (SA-2) 
dictated the installation of radar homing and warning 
(RHAW) equipment in all strike aircraft for SA-2 
warning, the organization of IRON HAND operations to 
attack SA-2 sites, and the restriction of operation . 
within SA-2 defended areas to VFR conditions. With 
the introduction of active electronics counterraeasures 
(ECM), operating altitudes within SA-2- areas were raised. 

e. Other changes in tactics have been made by the 
introduction of the A-6A and MSQ-77 for night and 
inclement weather operations. 

f . Generally, tactics of US tactical air forces are 
similar and there are few significant differences in 
the basic -tactical concepts of the units of the 7th FLT 
and the 7th AF. Most of these are brought about by 
differences in base location or equipment caoabilities. 
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2. (3)The primary consideration in^the cieterminatiori 
of our air |tactlcs generally has been the continuing 
evolution of enemy air defenses. However, there have teen 
other factors that have been important considerations in 
shaping over-all tactical operations. These factors are: 

a. Cauabi-lities of US Tactical and iuDPort Forces . 
With the exception of shortcomings in the night and 
all-weather area, our tactical aircraft and crews have 
been capable of completing assigned tasks. The gradual 
build-up of forces, though not the only degrading factor, 
prevented the use of sufficient mass to overwhelm enemy 
air defenses at the outset coincidentally with destruc- 
tion of I assigned targets. Capabilities such as aircraft 
speed, maneuverability, range, munitions load, and 
installed navigation equipment are important factors in 
determining tactics. 

^» Constraints . Geographical limitations to the 
operating area created by the buffer zone and restricted 
areas limit the territory available for entry and exit 
of strike* forces and orbit areas available to ECM and 
ELINT supporting forces. Targeting restraints on enemy 
airfields directly affect the numbers of escort (CAP) 
aircrafjt required. If the enemy airfields were destroyed, 
the remaining aircraft would be forced to operate from 
Chinese! bases. This would decrease the time they could 
remain on defensive CAP, degrade their command and 
control| capability and increase their reaction time. 
The over-all . degradation to the interceptors force would 
enhancej our MIG CAP operations. 

c- Electronic Countermeasure . In the past, the 
scheduling of strike forces into heavily defended areas 
has been dictated, to a degree, by the availability of 
ECM support aircraft. Recent improvements in ECM 
support capability and the installation of on-board 
defensive ECM equipment for fighter aircraft has 
resulted in better protection for the strike forces 
and more flexibility in mission planning. 

d. Weather . The combination of missile, AAA auto- 



matic weapons and MIG defenses has caused the 

establilshment of minimum weather requirements of 10,000 
feet ceiling and five miles visibility in SA-2 defended 
areas over North Vietnam. The limited time daily when 
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Lhc:3c cor:ditions sxisr makes i-^ necessary zq schedule 
a m.-ix LmiiJi. effort for each strike mission rather than 
scheduling smaller strike missions at random periods 
throughout the day. Such conditions add to the degree 
of predictability caused by other factors such as 
refueling tracks and time-over-targets dictated by 
turnaround missions. 

e. Munitions Availability and Effectiveness . Our 
efforts to neutralize the enemy's air defense system 
have been seriously handicapped because the munitions 
which are most effective in destroying AAA, automatic 
weapons, SA-2 battalions and radars are scarce and 
because we have had difficulty in accurately locating 
the defenses. The density of automatic weapons and 
light AAA existing in most of North Vietnam dictates 
weapons delivery methods which permit release and 
recovery above the effective range of these weapons. 
Operating techniques and the use of electronics counter' 
measures, radar homing and warning, and IHON HAND sup- 
port have allowed the strike force to operate in high 
threat areas with minimal losses from missiles. (See 
Appendix H.) Strike pilots are in agreement that the 
primary strike delivery method must be one that permits 
operating outside the effective range of light AAA and 
automatic weapons. 

3. (S) A general discussion of tactics employed by the 
USN/USAF categorized by mission and as affected by the 
NVN Air Defense System follows: 

a. Lightly Defended Targets Outside Missile Envelope 
When striking lightly defended targets outside of the 
missile envelope, enroute penetrations are normally at 
best cruise altitude (above 15,000). When over these 
targets, bombing, rocket, and strafing runs are carried 
to low release and firing altitudes (below ^500') to 
improve delivery accuracy. In addition, multiple runs 
can be made to increase probability of target destruc- 
tion. It is to be noted that few such targets remain 
in North Vietnam. 

b. Heavily Defended Targets Outside Missile Envelope 
Tactics employed against heavily defended targets are 
more restrictive. Enroute altitudes are above the 
effective r=nge of th'^: light kkk/kV. r:id v'-'Jco'.ij d^'liv-r; 
\ r primarily to =7e-5p div-^r ^.^C d--gr'a*"." *o 
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60 degrees) with a release altitude- that permits the 
aircraftl to bottom out above the effective range of 
automatic weapons and BTmrn AAA. Normally, only one 
pass is made on heavily defended targets and flak 
siappress'ion is generally used. 

c. Targets Within Missile Envelope . Tactics for 
those" targets which are within the surface-to-air 
missile envelope are essentially the same as for 
heavily defended targets except IRON HAND elements are 
included in the force. Penetration tactics may vary 
among units depending upon terrain and density of 
enroute defenses. The majority of naval units penetrate 
at 9000 feet or above in order to remain above the 
effective range of automatic weapons and 37mm AAA. USAF 
aircrafli equipped with electronic count ermeasure devices 
pisnetraie at 6,000-17,000 feet. Low altitude penetra- 
tions (100-400 feet) are used for night A-6 and RF-4C 
missions. However, low altitude penetrations require 
very precise planning and execution. Routes are 
planned to. avoid populated areas and AAA concentrations 
ahd are 'normally flown to take advantage of terrain 



masking 



and to evade radar detection. More support 



aircraft are required for strikes penetrating the 
missile envelope, especially those attacking targets 
located north of the 20th parallel where MIGCAP is 
r-equired. Normal support requirements include flak 
suppression, electronic warfare, escort, CAP, IRON 
HAND, SAR, and tanker aircraft. 

d. Flak Suppression . In the early months of the war, 
napalm, I 20mm, CBU-2A and rockets were used for flak sup- 
pression. Runs were carried into minimum range and 
altitude affording the enemy gunner a no-deflection short 
range target. In addition, many targets were so heavily 
defendejd that the number of aircraft available precluded 
attacking more than a few of the occupied flak sites. 
The mobility of NVN AAA also contributed in reducing 
effectiveness of flak suppression. Because AAA is 
constan|tly moved from site to site, suppression pilots 
had difficulty and at times were unable to visually 
acquire' the occupied sites prior to roll-in. These 
factors' combined to make flak suppression a costly 
venture in terms of results achieved, and the use of 
flak suppression was reduced to a minimum. With the 
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advent of the C3U-2^. croxinit'ji^ fuzed BULLP'J? ana 
proximity fuzed low-drag bombs, emplojanent of flak 
suppression has been resumed. Comments from 'Che field 
reveal that results have been excellent, due primarily 
to the area coverage afforded by these weapons. 

e. IRON HAiro 

(1) Navy . Current tactics employ two IKON HAND 
plus two SHRIKE {A-4. A-6) aircraft which precede 

or accompany the strike aircraft to the target area. 
Known SAM sites which could pose a threat to the 
striking force, are plotted and studied prior to 
launch. The SHRIKE aircraft utilize the APR- 23/ 
SHRIKE direction finder capability to detect 
radiating FAN SONG radars. The pilot then maneuvers 
into estimated SHRIKE range of the FAN SONG and 
launches his missile. Ordnance employed by IRON HAI^D 
attack aircraft include bombs and rockets." Currently 
only SAM batteries which threaten specific US opera- 
tions in Route Packages IV and VT are attacked;* 
elsewhere SAM batteries are attacked when located. 
It is thought likely that the enemy has been able to 
identify SHRIKE aircraft to some extent since SA-2 
activity has frequently been reduced when SHRIKE 
aircraft accompany the strike units. 

(2) Air Force . USAF IRON HAND operations are con- 
ducted by WILD WEASEL units composed of two WILD 
WEASEL and two IRON HAND aircraft. The WILD WEASEL, 
two-place F-105F is configured with (APR-25/26) radar 
homing and warning system which provides 360 degrees 
automatic detection, identification, and directional 
display of SAM, AAA, and AI emitters. The EWO has 
the capability of selecting and homing on any EVI, GCI, 
HF, SAM, or AAA radar in the S and C-bands. The EWO 
can automatically clear the pilots RHAW scope momen- 
tarily of all signals except the selected target 
radar, enabling quick crew orientation. The notifi- 
cation of environment and course directions required 
for homing sind/or avoidance are passed to the pilot 

by the EWO, leaving the pilot free to concentrate on 
the major mission of maneuvering to the target. When 
a SAM site is selected for homing, the EVIO automati- 
cally transposes that SAM site to the pilot's gun 
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;3icht in a display of the actuai. azimuth/elevation 
of 1he site. The heads up display assists ^he pilot 
in visual acquisition of the site and precludes any 
further requirement for head in the cockpit. WILD 
WEASEL aircraft remain at 15,000-17,000 feet altitude 
from the tanker to penetration of the terminal area, 
then descend to 6,000-9,000 feet altitude, accelerating 
to approximately 520 kts with a lateral separation of 
1500 feet and 500-1000 feet vertical separation. 
Active Jamming {QRC-I60) is i^^i^i^Jf^P^^^^^^^f^^^^ 
display of a SAM missile warning which is a threat to 
the cell formation. As strike aircraft proceed 
towair'd the assigned target, the WILD ^fASELs cogence 
maneuvering for homing on the threat site and SHRIKE 
attack when within the SHRIKE, envelope. 

(3') The North Vietnamese capability to rapidly 
reloc'ate SAM batteries, to effectively camouflage 
both ISAM and other radars, and the employment 01 . 
•radar emission control (EMCON) techniques (seven to 
ten seconds radiation time) are major problems in 
IRONlHAOT operations. SHRIKE performance has been 
degraded as there is currently no method of accurately 
measuring the range to enemy radars. 

f. Anti-MIG Tactics 

(1) US aircraft which operate within the normal 
MIG operating area are provided protection in the 
formlof MIGCAP, BARCAP, TARCAP and escort aircraft. 
These counter-air forces consist primarily of the 
USAFI F-4C and the Navy F-4B/F-8 aircraft. The 
fighters are positioned between the known or suspected 
enemy threat and friendly aircraft. 

(2) Tactics utilized for the most part have been 
of the day visual fighter type since the lack of 
positive radar identification of enemy aircraft 
requires visual identification before opening fire. 
The lensuing encounters have resulted in a loss ratio 
of about three MIGs to one friendly aircraft destroyed. 
Although this US/MIG kill ratio has been favorable and 
the ImIGs have only destroyed a relatively small number 
of US aircraft, they have had a considerable impact 

on our mission accomplishment by: 
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(a) Causing friendly "-B-ircraft to abort or 
Jettison ordnance prior tc reaching target. 
(USAF fitudy shows that 26 percent of strike air- 
craft on five selected strikes were forced to 
Jettison ordnance during period September to 
December 1966. ) 

(b) Increasing the requirement for support 
and CAP/aircraf t . 

(c) Degrading strike crew effectiveness by 
adding distraction factors to the already com- 
plicated problems of navigation, target acquisi- 
tion, and ordnance delivery. 

g. Armed Reconnaissance 

(1) Approximately 90 percent of the attack sorties 
flown over North Vietnam have been armed reconnais- 
sance missions, however, because of the adverse 
defense environment, very few of these sorties are 
flown in RPVT. As flown by the Air Force, these 
missions generally involve four aircrai't during 
daylight and two aircraft at night while those flown 
by the Navy are usually conducted by two aircraft 

at all times. 

(2) Dajr 

(a) Flight altitudes for these missions are 
based on two considerations; the altitude has to 

be high enough to afford an acceptable degree of 
protection against automatic weapons and light 
AAA and the altitude should not be so high as to 
degrade seriously the pilot's visual tsirget 
acquisition capability. This normally results in 
altitudes between 3,000 - 5*000 feet above ground 
level. In addition, aircraft continually maneuver 
axid vary flight altitudes as further defense against 
automatic weapons and AAA. During overcast weather, 
flights remain clear of the base of the overcast 
whenever possible to deny enemy defenses target 
altitude information. 

(b) Throughout the flight, the trailing 
section/aircraft maintains a stepped-up two to 
four miles trail position on the lead section/ 
aircraft. This permits the trailer(s) to 
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readily position for attack ::aquld a i:arf;et oe 
discovered. If the target is located in a 
heavily defended area, single-pass attacks -asirig 
varied nin-in headings are employed. If defenses 
are light or nonexistent, multiple passes are 
made to increase probability of target destruc- 
tion. .Ordnance utilized on armed reconnaissance 
missions include bombs, rockets, and 20mm. 



(3) 



Night 



(a) Night armed reconnaissance and strike- 
operations against military targets in North 
Vietnam are conducted primarily by A-4, and 
A-6 aircraft. The A-4 and.F-4 require visual 
acquisition and flare illumination of a target 
for effective attack. The A-6 is an all-weather 
weapons system that has an effective ordnance 
delivery capability without dependence on visual 
reference to the target. 

j (b) Visual night attack operations are con- 
ducted by elements of two aircraft. Visual 
acquisition of targets is difficult at night and 
precise navigation is required. Navigation prob- 
lems of Navy \inits are alleviated somewhat by 
utilizing radar-equipped E-2As or E-lBs to vector 
strike/reconnaissance aircraft to predetermined 
coast-in-points. Except during clear moonlit 
niights, when visual reference to landmarks is 
possible, overland navigation is conducted 
utilizing the time-heading-airspeed method. USAP 
units utilize MSQ-77 ground radar control and 
iriertial NAV or TACAN, where available. 

(c) All ordnance except BULLPUP and WALLEYE 
may be utilized at night. Two weapons configura- 
tions of Navy aircraft are used for night 
opierations. Some Navy air wings configure each 
aircraft with flares and weapons while other con- 
figure one aircraft in a section with flares and 
the other with weapons. On USAF armed recon- 
naissance aircraft only the lead aircraft is loaded 
with flares. 
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(d) Delivery -cacuics employed at iiight also 
differ. Nomally, aircraft* attack alcove -::e 
flares. However, occasionally where terrain per- 
mits , strike aircraft attack beneath the flares 
utilizing laydown delivery tactics. 

(e) Night "armed reconnaissance flights are 
flown at approximately 3500 AGL at 360-420 knots. 
Trail aircraft fly a three to seven mile trail 
position on the flight leader depending on unit 
doctrine. Air-to-air TACAN, radar, and called 
heading changes are utilized to maintain the 
desired trail position. The leader, upon 
spotting a target, notifies the trailer and 
illuminates the target. The trailing aircraft 
position for attack and attack immediately upon 
target illumination. After dropping flares/ the 
leader positions himself for bomb damage assess- 
ment and a follow-on attack if one is required. 

(f ) Efforts have been made to improve the 
effectiveness of the night armed reconnaissance 
program by introducing the acquisition/control/ 
attack concept. The acquisition aircraft, either 
an Army Mohawk equipped with Moving Target Indi- 
cator capable side looking radar or an RA-3 
equipped with infrared sensors, is employed for 
initial acquisition of a target. Once a target 
is acquired, its position is relayed to the 
control aircraft who vectors the attack aircraft 
into the area for visual acquisition of the 
target. 

h. Tactical Reconnaissance 

(1) Few significant differences exist in the basic 
concept of tactics of the tactical reconnaissance 
forces of the 7th FLT and 7th AF. The concepts of 
mission planning, evasion/masking techniaues for 
transit to and from target areas, and flight maneuvers 
over the target are similar. Specific differences 
which do exist are due to different routes/approaches 
from land/sea bases, terrain and weather encounj:ered, 
and varying aircraft .-and reconnaissance sensor 
capabilities . 
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(2) Trancit, ^arget routing, fltg:.", r-rcfiles 
are flexible; therefore, in most units flignt 
planning is left to the discretion of the recon- 
naissance aircrews. Flexibility is required due to 
factors such as day or night missions, types and 
locations of targets, imagery collection requirements, 
weather, and the enroute and target d-^^fense environ- 
mentsl. Evasion tactics are used except during tne 
critical period over the target for proper imagery 
collection. 

(3) Day mission tactics are more flexible due to 
greater inherent day photo capabilities. Night 
missilons axe more critical because of the altitude 
limitlations of night photo cameras, illuminants and 
infrared sensors. 

(I) There are some differences in the way Navy 
and Air Force units conduct tactical reconnaissance 
operations . 

(a) Escort vs Non-escort . It is 7th FLT 
policy uhat tactical reconnaissance aircraft be 
escorted whenever possible. The purpose of this 
escort, normally a single fighter, is for Search 
and Rescue assistance and. warning against AAA 
defense system threat. In the event of a high 
priority target in a heavily defended area, flak 
siappressipn forces may be provided in addition to 
the normal escort. Under existing 7th AF policy, 
reconnaissance missions in heavily defended areas 
axe escorted by fighters to provide defensive ECM 
protection. 

j (b) Operational Restraints . Currently, 7th 
AF day photo reconnaissance aircraft are restricted 
t'o a minimum flight altitude of 12,000 feet while 
operating over heavily defended axeas of North 
Vietnam. This policy was implemented due to heavy 
daytime losses in early January. When weather 
and/or target priority dictate operations at 
lower altitudes each requirement is evaluated on 
an individual basis. 

(c) Day Operations . Tactical reconnaissance 
aircraft employed in iJorth Vietnam have been 
denied the use of very low and high altitudes by 
heavy small arms fire, AAA, and the SA-2 missile 
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threat. As a result, uo-^survive in this environ- 
ment, reconnaissance must be conducted in the 
medium altitudes between 10,000 - 15,000 feet. 
USAF/USN tactical reconnaissance are primarily 
sensor-equipped to conduct ^ow or high altitude 
photo reconnaissance and, with the exception of 
the RF-lOl, are not optimized to conduct opera- 
tions in the medium altitude ranges. 3oth"7th 
FLT/7th AF recognize this sensor limitation and 
have forwarded their operational requirements. 

(d) Night Operations . The differences 
between Service capabilities to conduct night 
tactical reconnaissance is considerable. The 
RF-4C has the capability to conduct extensive 
night operations using photographic and infra- 
red sensors. The RA-3B conducts the majority 
of the Navy night reconnaissance but lacks the 
performance capability to survive in the high- 
threat areas. The RA-5C utilizes a strobe 
illumination system which is ineffective above 
1500 feet altitude. In addition, this system 
exposes the reconnaissance aircraft to visual 
tracking by AAA. In this respect, extensive 
use of cartridge lllauainants also exposes the 
RF-i;c to the AAA threat. 

i. Electronic Warfare 

(1) There are few significant differences in 
the basic service concepts for requirements and 
utilization of electronic warfare support forces. 
Two electronic warfare support missions are per- 
formed in support of air operations in North 
Vietnam; passive electronic countermeasures (PECM) 
and active electronic countermeasures (AECM). These 
missions are performed by a variety of aircraft and 
ECM capabilities. 

(2) PASSIVE ECM Systems . Tactical ELINT collec- 
tion of the NVN defense environment is accomplished 
on a very limited basis. The aircraft deployed to 
collect ELINT data are used in other roles and/or 
are capable of providing adequate coverage of North 
Vietnam to up-date the electronic order of battle 
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on a timely basis. Therefore, --pperational planning _ 
Gta'ffs and aircrews are denied a current and essential 
knojwledge of the NVN electronic order of battle. 

(3) Active ECM Systems . The tactics employed by 
ECM aircraft are generally the same. When more 
than one- strike/reconnaissance force must be sup- 
porjted, the general tactic is to position the jam- 
ming support for optimum coverage and maximum protec- 
tion of the strike forces against threat radars. 
Where possible, multiple ECM aircraft are employed 
aga'inst a target complex or group of targets using 
a combination of electronic Jamming, chaff, and 
crossing tracks. The multiple aircraft concept has 
been determined as the best for maximum degradation 
of |EW/GCI environment; range, azimuth and elevation 
capabilities of SAM radars; and preventing and/or 
breaking lock-ons of AAA fire control radars. The 
effectiveness of ECM in the active role is limited 
by I the number and power of jammers and by inadequate 
aircraft performance to survive in the high threat 
areas. Most USAF and USN/USMC ECM aircraft currently 
emijloyed (E-66B/C, EA-1F, EF-10) are restricted to 
operations outside the missile envelopes. As a 
result, USAF EB-66 ECM aircraft are stationed in a 
cloverleaf orbit 30 to 60 nm from the strike target 
albng the inbound path of the strike forces. When 
more than one target is supported, the orbit point 
is [positioned or shifted to provide optimum coverage 
against known threats. Navy ECM aircraft are usually 
positioned 1 5-20 miles offshore in an orbit along 
the route of the strike force. Active support of 
the strike force commences just prior to coast-in 
and continues until the strike group has progressed 
inland to a point where threat radars are directed 
away from the jamming soxirce by early warning and 
GCI radars. The effectiveness of stand-off jamming 
is|not directly measurable; however, operational 
commanders, when queried as to the effectiveness of 
active ECM, were unanimous in their conviction that 
stand-off jamming was an essential element in a 
successful strike operation. 
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M Defensive ECM Systems . As a result of 
Terent ECM equipment procxired by the services 
counter electronic defenses, the tactics 
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empicyed by each service are formulated to take 
full advantage of specific ZCM equipment. One 
major difference in defensive ECM capabilities 
exists between USAF/U3N forces. With the exception 
of the F-^B, 7th FLTs attack and reconnaissance 
aircraft are all equipped with defensive ECM 
(ALQ-51). In contrast, only a limited number of 
7th AF attack and reconnaissance aircraft are 
equipped with the defensive ECM (QRC-160}, At the 
time of the NIGHT SONG field visit the supply of 
QRC-160 pods was inadequate to equip all tactical 
fighter/reconnaissance aircraft. The pods avail- 
able to 7th AF have been allocated to units based 
upon mission priority. Use of the' QRC-160 pods 
dictates tactics designed to take full advantage 
of the mutual protection concept. As a result, all 
aircraft in the flight must fly a rather precise 
formation to maintain a lateral separation of 
1500-2000 feet. Tactics, associated with use of 
ALQ-51 deception repeater differ in that each 
aircraft has individual protection thus offering 
more flexibility in formulating tactics. 

3 . Search and Rescue (SAR) 

(1) The Commander 7th AF is responsible for 
SAR coordination in the Southeast Asia area of 
operations and exercises operational control of 
all USAF SAR forces. CTF-77 exercises operational 
control of USN SAR forces. (See Appendix G). 

(2) TJSW SAB forces are comprised primarily of 
UH-2A/B and SK-3 helos, A-1 RESCAP and two DD/ 
DLGs located at northern and southern SAR stations. 
Navy rescue operations are conducted mainly in 

the Tonkin Gulf and coastal areas of North Vietnam. 

(3) USAF SAR forces are comprised of HH-3E 
and HH-^3B/F helos, HU-16, HC-I3OP, and A-1 
RESCAP aircraft. USAF SAR operations are 
conducted over all land areas, plus HU-16 support 
in the Tonkin Gulf. 
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{h) Navy Operating Procedures 

(a) One UH-2A/B helo is embarlced in each 

SAR DD/DLG. These helicopters are armed, equipped 
with self-sealing fuel ceils and armor plate and 
are on alert status 2h hours a day. 

(b) Embarked on one of the three YANKEE 
STATION CVAs,is a three plane SH-3A helicopter 
detachment. The SH^3A is armed, equipped with 
self -sealing tanks and armor plate and is the 
primary rescue vehicle used over North Vietnam. 
One SH-3A is airborne at all times during daylight 
hours escorted by A-1 RESCAP. During hours of 
darkness, both the SH-3A and A-ls are held in 



a 



ready alert status aboard the CVA. 



( 5) USAF Operating Procedures . SAR support air- 
craf^i are normally airborne whenever air operations 
are being conducted over North Vietnam. Prede-sig- 
nateli orbit areas are established for thd HC-130Ps 
and HU-l6s over Laos and the Gulf of Tonkin, these 
areas being dictated by target location. The HH-32s 
normally stage into advanced operating bases in 
Laos| and are committed to five minute ground alert 
or to airborne alert in permissive areas. In addi- 
tion- to the normal rescue vehicles, RESCAP aircraft 
(A-lEs) are placed on alert status at Udorn. 

(6) When an aircraft is shot down, the initial 
SAR jeffort is normally accomplished by the accom- 
panying strike/CAP aircraft, and consists of locat- 



ing 
the 



the downed airman and directing SAR forces to 
rescue area. Upon notification, the SAR alert 



forces are scrambled, if not already airborne, and 
proceed to the rescue area. The senior on-scene 
pilot normally acts as airborne coordinator for 
the jrescue effort and coordinates with ground sta- 
tion/YT Commander for additional support if an 
extensive search is required. 

(7) The success of the rescue effort is dependent, 
to a large degree, on the intensity of the enemy 
defenses and the proximity to population centers. 
Although RESCAP and escort aircraft carrying ord- 
nance are usually available to suppress groundfire. 
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the size and slow speed cf 'the rescue aircraf-;, 
along v;ith the inherent requirement for lowland 
slow flight, make the rescue aircraft vulnerable tc 
enemy fire. Rescue efforts are virtually orohib-^^ea 
in the neavily defended and densely pcDuiated areas 
of Route Package VI. 

(8) 3AH operations have been degraded by the 
following equipment and environmental facLcrs: 

(a) The limited range and endurance of 
present rescue vehicles (HH-3/SH-3) restricts 
the area which can be covered. 

(b) The slow speed of the rescue helicopter's 
results in excessive reaction time from noti- 
fication to pickup which reduces probability 

of recovery. 

(c) Available helos are vulnerable to enemy 
groundfire due to the low altitude and slow 
speed nature of operations. The requirement tc 
hover for pickup increases the hazard. 

(d) Night recovery capability is limited 
due to difficulty in: 

1. Low level navigation and terrain 
avoidance. 

£. Locating downed airmen during hours 
of darkness. 

(9) Future SAR operations will be enhanced 
through better self -protection, extended range, 
and higher speed for the helicopter. Thre^ M-60 
Si^cf^^ are being installed in all HH-3Es. The 
iirt-i?jB, with 50 knot higher airspeed and seTf- 
protection armament will be added to the inventory 
in early FY 68. Both HH.3Es and HH-53Bs will be 
capable of air refueling from the HC-13OP, 

TTT^v^ ^!^®-^°g?fiJ^ programs are underway to adapt 
LLLTV and/or FLIR sensors to rescue vehicles to* 
improve the night rescue capability. 
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(11) A need exists for a high-speed armed VTOL 
aircraft with sufficient range, endurance, and 
payl'oad capacity to effectively accomplish the SkB. 
Tiission in a sophisticated defense environment. 
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ANilEX A TO A^PrlC::-: 7 
FUTURE TACTICS 
TACTICS FOR FY 65/FY 69 AiJD SUBSEQUJ-IiT 



1. (|S} The tactics currently employed by U3r;/UCAF 
units in North Vietnam, although developed separately, 
are basically the same with the exception of minor ' 
differences. These tactics are considered near optimum 
for the current NVN air defense environment, available 
equipment/munitions, and constraints. This is not to'' 
say that tactics are static, for they are sensitive to 
changes in the air defense environment and to the intro- 
duction of new capabilities of equioments and weaDons. 
A listing of new or modified eauiDment expected to b« 
available in FY 65/FY 69 and subsequent periods, appears 
at Appendix E. Those which are exDected to have the 
gr(^3iest impact on operations in the air defense 
environment are: 

FY 69 & Subsequent 

KCM Eouipment ECM Equipment 

Compass Strike (TOA) EELS (TO A) 

ALQ-51 Mod II TRISAT 

ALQ-100 

ALQ-71 

IFF (TEASER) 

ALQ-76 

ALT- 27 

Exoendable Jammers 
(QRC 297) 
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Aircraft 



A-7A 

F-W 

F-U-D 

EKA-3B 

Munitions 
WALLEYE 

TALOS ARM 
CBU- 2^/29 
Proxirr.ity Fuze- 
Standard Arm (Mod 0) 



Aircraft 
F-lllA 

F-^E 

A-7D 



Munitions 
AlM-4 

AIM-7F 

Standard Arm (Mod 1) 

Anti-vehicle land mines 
(AVLM) 

Sensors 



Forward Looking Infrared 
(FLIR) 

Low Light Level TV (LLLTV) 

2. (Ms) The new or improved equipments which will be 
availaS.e during the above time frames should provide: 

J. Better self-protection against radar directed 
defenses (ALQ-51, ALQ-100, ALQ-71) . 

J. Greater stand-off capability against certain 
targets with WALLEYE. The accuracy of this weapon 
can |also permit attacks on targets considered too 
close to populated areas, neutral shipping, etc., 
for jweapons with greater CEPs. Standard ARM will 
provide longer range and greater lethality against 
radiating S-band radars than does SHRIKE. 

c. Better accuracy in locating electronic emitter: 
by use of TOA principle in COMPASS STRIKE/EELS air- 
craft. 

d. More effective and larger numbers of radar/ 
comtitunications jammers. 
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J rlr:r•c.•i;:^^ au'diizLties ^.f- Zh'.---^ :lu>i :. :".x : m i. uv 
bomij i'l]/,'.:: v/iil .-irrr.rd better AAA/;iUtom;j t ve-inon 
supprc:-:3i'jn and SAM site kill r.robabiiity . 

f. More effective weapons systems to counter the 
MIG threat (improved aircraft ," missiles , and 
electronics). 

3. C#S) From the foregoing it would appear that the 
approaches which promise greatest returns are those 
which will enable strike forces to operate in the SA-2 
envelope and above the effective range of light AAA and 
automatic weapons. Actions considered necessary to effect 
the above: 

a. Locate and destroy or nullify the SAM threat in 
North Vietnam. 

b. Jam/Deceive HF communication links. 

c. Install self-protection devices in individual 
aircraft. 



d. 

and ac 



Increase use and improve equipment of passive 
tive ECM support aircraft. 

^ ^L°,y/*^® continuous intelligence surveillance 
of the KVN air defense system. \ 

r ii'u SAM Destmptinn. Destruction or nullification 

01 tne SA-2 in North Vietnam would increase the effective- 
ness of strike forces and in addition lower attrition 
rates by permitting strike aircraft to remain for the 
most part above the AAA defenses. 

a. Heretofore, destruction of SAM batteries,- 
particularly mobile units, has been difficult due to 
the inherent inaccuracy of ELINT fixes (1-10 miles). 
This accuracy has not been sufficient in most 
instances to enable pilots to visually acquire the 
target. Introduction of a Time of Arrival (TOA) 
system (Compass Strike/EELS) should afford an 
accurate, real time capability to locate S-band 
radars, including FAN SONG, within a 900 foot circl-. 

b. Accurately locating the SAM radar solve- only 
one part of the SAM suppression/destruction Droblem. 
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emDloying missiles or bombs. 



c. 



^. Since tactical aircraft will not be capable 01 
pinnoint navigation during initial deployment of TOA, 
feasible methods of attacking SAM radars located by 
TOA are: 

(1) Attack with SHRIKE/ INTERIM ARM to Suppress 
SAM, or by use of white phosphorus (WP) warhead, 
visually mark site for other strike aircraft. 

! 

I (2) Use of ground controlled radar (MSQ-77) 
or airborne control radar (E-2A) to vector strike 
aircraft to SAM site. If site is visually 
acquired conduct attack. 

(3) Photo reconnaissance would be conducted to 
pinpoint sites which could not be visually 
ac'quired. 

ih) Attack with area weapons those sites which 
have been located by TOA and cannot be acquired 
visually. 

(5) Use of TALOS ARM. 

5. (fs) SAM Nullification . Track information from 
the NVN FIRECAN and the early warning/GCI net has enabled 
the SAM system to employ emission control (EMC(5N) pro- 
cedures effectively. EMCON has made detection of the 
SA-2 more difficult. Critical elements in the GCI/EW 
net appear to be the early warning radars and communica- 
tion links. ELINT information obtained by BRIGAND has 
an impact accuracy of about one-tenth mile. Some 26 r.^rcc-r: 
of the EVr/GCI radars have been so located. Correlation 
of this] data by photography would identify those sites 
which could be attacked under current constraints. Jam- 
ming ofl defense radars and disruption of the communica- 
tion links between GCI/EW network appears to be possible 
by making a concerted effort with new ECM equipment 
schedul'ed for deployment to the theater. Loss of tracking 
informa'tion from this net would most likely degrade EI^CON 
capability and require that the SAM acquisition radar be 
utilized to a greater extent. 
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liiifri' (■■.ti;: f [">j-t.;; iiKiiciLf x.hc Uir.c oi' \:CM nr.tii.ivt 

llIU fir-.- f'Mil.rot rnd.'ir;: h.'i:' {)«-i-ri :*iicroi;i'ruJ , and hnr- 
'I'TiLr Ihu l.';d to a notic'v'ji b L r- dfcroriije in losi'es duo to 
rj'ik. Comments from .strike aircrews indicate that 
radar directed AAA is sporadic and inaccurate when ECK 
aircraft are supporting a mission. In a non-ECM 
environment, radar controlled AAA is normally heavy and 
accurate. Experience has proven that it is considerably 
oasior to prc?vpnt fire control radarn from 'jcquirinr 'i 
lock-on than to break-lock once obtained. Broak-J ock.': 
can be effected by using active ECM equipment and chaff 
bursts. 

a. PACAF has reported that QRC-160 test missions 
were flown over heavily defended target areas which 
contained S-band radar controlled 85mm and 100mm 
(AAA) and SAMs. Nineteen four-aircraft combat 
missions were flown with QRC-160A-1 pod equipped 
F-105S. At no time during the test phase were any 
jamming aircraft in formation tracked and fired upon 
by' radar directed AAA or SAMs, I>uring these missions 
EB-66C crews collected data on the reaction of enemy 
radars to the pod jammers. AAA was observed on two 
occasions; once over the Red River close to Yen Bay 
and once a few miles north of Hanoi. The AAA in the 
Yen Bay area was of the barrage type and • consisted of 
37inm non-radar controlled fire only. Only one SAW 
firing was reported and this was directed at a ncn- 
jamming aircraft in distress. During the first IC of 
the 19 test missions flown over North Vietnam there 
were no reported sightings of radar controlled AAA 

or SAMs. Radar activity in the test target areas 
varied from moderate to very dense signal activity* 
The NIGHT SONG field visit revealed that lH 
operational units believe the intrcducti'jn of th^ 
QRC-160 has seriously degraded the SA-2 und rudor 
directed AAA elements of the ?nomy defons'; fr.viron- 
ment. Aircrews are confident of their ability to 
survive in the NVN defense environment. 

b. ALQ-'?! . Pilot interviews c^nductod during the 
Study Group's field trip indicated hi^h pilot confi- 
dence in the equipment. Tests have shown th-'^t th*- 
ALQ-51 degrades effectiveness of AAA fir-f.- c-ntrrl 



ACAF TaciLcs and Techniques BulJotin 'jI' • -.ixxxw-^vj 1967 



FA- 5 Annex A to 

Appendix F 



I. 



c 



factor of a.DOM'O. zhi-ee if tht b-^; 



rive, 
to 
ess 



(FCH) by a 

^nor^itors employ manual tracking, and furth':*r 
degradation was exoerienced when automatic tracking- 
was attempted. CINCPACFLT analysis states that the 
ALQ-51 ha*s probably reduced direct losses to SAMs 
among I strike aircraft so equicped by a factor of 
In addition, the ALQ-51 has probably contributed 
a reduction in SAM-associated losses because of 1 
need for evasion and penetration into the AAA 
enveljDpe. * 

7. (SO Flak Suppression . It was previously noted 
that lack of suitable weapons in quantity has limited 
flak suppression in North Vietnam. Use of suppressors 
has incrjeased with the introduction of larger 
proximity fuzed bombs and proximity fuzed AGM-12C. 
These we|apons in their present configuration are not 
considerjed optimum for the task, and improved weapons/ 
delivery systems are required. 

CBU- 2h > The canister is currently fuzed with 
a mechanical time-delay fuze (M907) which is pre-set 
beforje takeoff. This requires precise dive angle, 
airs-peed, and release altitude in order to achieve 
the optimum ground pattern (which is a function of 
burst! height). The pilot has limited flexibility 
in tlie choice of his method of delivery. Installa- 
tion jof a proximity fuze (such as the FMU-56/B now 
under development) will provide a broad choice of 



attack modes, speeds, and altitudes as may be 

dictated in the target area by such factors as 
weather, terrain, shifting defenses and targets 
opportunity. 



of 



b. The BLU-26 bomblet currently used in the C3U-2W 
is impact fuzed. Although the bomblet pattern and 
lethal radius provide a good Pk for exposed troops 
and light equipment, including those in open revet- 
ments such as AAA sites, the suppression effect is 
limited to the time of impact. Simple defensive 
measures such as foxholes or sandbags for personnel 
cover provide protection except for a direct hit. 
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ri'; '{]ijf:t Ion of ]}r(3xLmJty (ndvanced EVJ-Zt/u) and 
dflay (BLLI-30/B) J*u;:od bombJots would provid(^ the 
cv'i|i:i hil ity of a mixture of fuze ortions for each 
canister. It would increase the kill probability 
airainst lightly protected troops (proximity feature) 
and extend the time of suppression (delay feature}. 

Cr Simple protective measures, such as sheet 
metal roofs or elevated wire mesh covers over 
aircraft revetments could provide adequate i^rotoct 1,*:: 
against BLU-26 type weapons. Similar prr^tective 
coverings could also be used for radar vans and 
antennas, gun and missile positions, and other 
facilities which would otherwise be vulnerable to 
the bomblets. Consideration should be given to 
accelerated development of bomblets such as the 
MK-118 antitank bomb used in ROCKEYE II, which has 
the capability of armor piercing or fragmentation 
effects. 

8. (fS) Anti-MIG Tactics . The introduction of new 
US equipments and improved coordination/control pro- 
cedures should enhance our capability to maintain 
superiority over the NVN MIG forces. Increased US 
capability will be countered, to a degree, by the 
enemy's advances in aircrew proficiency, aircraft 
inventory, command/control procedures, and aircraft and 
support system maintenance, A discussion of anti-MIG 
tactics should include consideration of actions against 
supporting facilities (MIG bases and EW/GCI net) as well 
as air-to-air alternatives. Current rules of enragement 
and other operational restraints limit the degree to 
which an all-out campaign against MIGs can be conducted. 
The political necessity of these restraints as they 
relate to our national policy, should be carefully 
weighed against the military advantages which would 
accrue if they were partially or completely removed. 

^- Attack the Airfields . There is complete agree- 
ment, from a military standpoint, that destruction of 
the enemy air forces on the ground— that is attacking 
jet-capable airfields, is the most effective method 
of reducing the MIG threat. The initial weight of 
effort for such an enterprise would be relatively 
massive due to the deployment of the MIGs among the 
enemy airfields; but the cost, in terms of pilot and 
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lai-Kcl number of the enemy aircraft woula^vrobaDly ce 
dc;stroy(:d, depending upon the timin=: cf the attack 
and the degree of surprise achieved. Periodic 
restrakes would deny the use of the airfields for 
future air action. 



b. 



Attack the EW/GCI System 



(1) The NVN EW/GCI net provider radar warning 
and control throughout the country. They have 
demonstrated a capability to effectively controJ 
trieir interceptors in a defense environment 
including heavy AAA and SA-2s. Loss of their 
radar network would significantly impair enemy 
ailr-to-air otjerations. It would restrict their 
otierations to areas outside of the high value 
target areas, due to the necessity of avoiding 
t^eir own AAA and SAM defenses,* and would cause 
tliem to rely upon airborne radar or visi»l 
tactics for their engagements. This would place 
them at a disadvantage in view of the superior 
radar intercept equipment of our fighters. 

(2) The technical limitation to our capability 
to destroy radars is the problem of detection and 
location. Implementation of Time of Arrival 
(QRC-33^) will improve the situatitsn at least 
against S-band radars. The number of EW/GCI 
radars and their dispersion throughout North 
Vietnam prohibit an all-out attack effort against 
them until multifrequency TOA capability exists. 
R'egardless of technical capability, the primary 
ijimi tat ions of the effective all-out campaign are 
the restraints against strikes in the Hanoi/ 
Haiphong area. The heart of the NVN Command/ 
Control System is located there or else on air- 
fjields which are also protected from attack. Even 
i|f we were capable of destroying all EW/GCI radars 
outside of the sanctuaries the enemy could still 
maintain effective control from protected sites. 
Measures which would tend to degrade the EW/GCI 
systems are: 
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(a) Use cf increasen forct cf EB-6c5 
(BROWN CRADLE) /£?CA-35(TAC0£; aircraft would 
enhance the survivability of strike aircraft. 
The increased number of active ECM systems 
would provide concentrated Jamming from 
multiple directions. 

(b) Use of deceptive measures such as 
chaff or decoys to increase the number of 
tracks, which would complicate identif icati'.r. 
and saturate their communication system. 

(c) Employ communications jammers against 
HF and VHF communications systems to inhibit 
their cross-tell and aircraft control 
capability. 

c. Air to Air Operations 

(1) In the present defense environment over 
North Vietnam the enemy has been able to "call 
the shots" on committing his interceptors. MIGs 
are normally airborne whenever our forces are 
within their area of operation, but they are not 
usually committed unless they have a position of 
advantage or it has become obvious that our 
strike force is attacking the high- value targets 
in and around Hanoi or Haiphong. On occasion, 
the MIGs appear to be content to deter the 
strike aircraft from hitting the target by 
causing them to jettison their ordnance, and will 
only press the attack if they have position advan- 
tage. Recently MIG-21s have been encountered in 
and around heavily defended AAA and SAM areas, 
and on occasion have attempted to lure our 
fighters into "flak traps." 

(2) The concept of employing CAP aircraft tz 
screen the strike forces from the potential air- 
to-air threat has been effective. The F-^ has 
proven to be "superior to the MIG-21 at low 
altitude; and on the few occasions where, through 
deceptive tactics we have been able to catch the 
MIG at a disadvantage, e.g., the fighter sweeps 
by F'hCs in early January 1967, the results have 
been rewarding. 
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improved with the introduction of the F-^D/F-m-J 
aircraft. The F-'+J will have an AI radar v;ith 
look-down capability. The AIM-^f (F-^D) and 
AIM-7F (F-l+J) will improve our effectiveness in 
air-to-air engagements through increased accuracy 
arid maneuverability of the missiles. The F-m-E, 
wilth its internally mounted gun, will enhance 
future air-to-air effectiveness. Air-to-air 
identification systems TEASER/TRISAT will be 
ayailable and will afford positive identification 
of enemy aircraft. 

(W) Another area which appears to offer 
improvement in the United States/MIG kill ratio 
is the fusion of all available intelligence data 
arid the timely dissemination of these data to 
tactical forces. Positive radar tracking and 
control of all friendly aircraft, in conjunction 
with secure ground-to-air and air-to-air 
communications, whould provide maximum 
exploitation of intelligence inputs. 



9. (|S) 



Interdiction of NVTJ LOCs 



a|. Interdiction of lines of communication (LOG) 
represents over 90 percent of the air effort con- 
ducted to date against North Vietnam. This 
interdiction, effort has been directed against a 
variety of targets ':including roads, railroads, 
waterways, transshipment points, truck parks, rail 
yards, storage areas and distribution points. The 
program has included the destruction of bridges, 
catering of roads and railroads, road/railway/ 
waterway reconnaissance, and seeding of LOCs with 
timepdelay fuzed bombs as a means of degrading the 
enemy's ability to move supplies. However, the 
North Vietnamese have proven themselves to be very 
proficient in countering these efforts. Only in 
the |case of the rail network in Southern North 
Vietmm has the interdiction effort approached a 
desired level of success.- The repair of rail lines 
and [construction of railroad bypasses are more time 
cons^uming than highway repairs. The use of seeder 
bombs, designed to inhibit repair activities and 
harrass traffic, has not achieved the planned 
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r6:;uit-. The fuzes available^for zhese bzmbz dz not 
have anti-disturbance features, and the enemy has 
been successful in moving them to safe areas where 
detonation will not disrupt their LCCs, 

b. The interior LOCs most vital to the maintenance 
of the NVN war effort are the northwest and northeast 
routes between Hanoi and China, and the routes tha\: 
connect Haiphong with Hanoi and Nam Dinh. These LOCs 
are located- in the most heavily defended areas of 
North Vietnam. A concentrated interdiction program 
has not been directed against them, primarily due to 
aircraft attrition considerations and the need to 
simultaneously close the ports. The majority of the 
efforts have been ir. the form of strikes on fixed 
targets (bridges, rail yards, etc.). The result of 
this effort, in terms of degrading the enemy's air 
defense capabilities, has been limited in view of the 
continued proliferation of the defenses. With the 
exception of the WALLEYE no new weapons and weauon 
systems will be available to the operating forces 
within the next several months which will increase 
the effectiveness of the interdiction program. The 
WALLEYE, with a predicted CEP in the neighborhood of 
10 feet, should afford improved kill probabilities 
against certain fixed targets such as bridges. 

c. Weapons and weapon systems that will become 
available between July 1968 and July 1970 that will 
increase our interdiction effectiveness are the A-7 
and F-lllA aircraft, the MSQ-77, and aerial-delivered 



(1) A-7 . The primary contribution of this 
aircraft lies in its greater ordnance- carrying 
capability. Its ability to deliver a given 
amount of ordnance against a target utilizing 
fewer aircraft decreases crew/aircraft exposure 
to the enemy air defense system.. The aircraft is 
equipped with a computing bomb release system 
designed to increase delivery accuracy and there- 
by increase target destruction probability. 

C2) All-Weather Interdiction (A-6/F-111A/MS0-77) . 
The A-6 is the only aircraft now in Southeast Asia 
which has a true all-weather capability. The F-111/ 



mines: 
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MK-ri weaDons system should provid'^ th^ iwr h- -•r•r;^• 
witri a radar bombing capability. ; ri:: fi 1 1 -i M 'jH 
the |MSQ-77 site in northern Laos v/ill ^zt^rr.'j 
coverage to virtually all of North Vietnam. It 
coulld be used in some areas under all conditicr.s, 
day land night, and in missile defended areas 
during daylight hours when in undercast cloud 
cover obscures the target; 

(3) Aerial-Delivered Mines « The objective of 
an interdiction campaign is to prevent or restrict 
enemy logistic movements. Although complete 
denial of the use of the LOCs is, for all practi- 
cal I purposes, unattainable against a determined 
adversary, this goal can be approached by delaying 
his I movements and increasing the amount of time 
needed to move a given amount of material a given 
distance. The campaign to restrict the movement 
of supplies within North Vietnam and to South 
Vietnam has been conducted by day and night armed 
reconnaissance, developing choke points by 
cratering roads and railways and destroying bridges, 
The armed reconnaissance program has reduced the 
enemy's movement during daylight hours in the areas 
in North Vietnam where his air defense posture 
permits continuous armed reconnaissance. In these 
areas he is forced to move under the cover of 
darkness, and a choke point program has been 
developed to counter this night movement. This 
tactic has hot been completely successful, in that 
choke points have quite often been by-passed or 
quickly repaired and movement of supplies continued 

(a) A weapon that has yet to be employed 
in the choke point program is the aerial- 
delivered mine. The use of these mines as a 
means of developing choke points appears to 
have merit and offers the following advantages: 

_1. Provides the option of determining 
where the choke point will be established. 
Effective choke points developed in un- 
defended areas preclude, to some degree, 
attacking heavily defended interdiction 
targets such as bridges. 
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_2. In addition to casuaitit-r inrii?i:c;d 
by the minos. the fi-rld wf'Uld r.^zvv- ro 
back up and channelize tr-ii fic and 1*1 z 
the 'inomy as a target Tor Uorinructi^-r* by 
other weapons. 

2' I^ breaching time 12 of long enousrh 
duration (12 to 15 hours), and the mine 
fields are laid at sunset i enemy night 
movement will be halted along the mined 
LOC» Breaching time can be increased by 
using self-burying mines which compound 
the enemy's detection problems. Detect- 
ability, particularly visual, is a vital 
consideration for quick and sure detection 
countermeasures. Seeding wi.th mixed loads, 
mines that require different sweeping methods, 
aggravates the enemy's clearing problems and 
further increases delay time. Built-in 
delays are represented by the time spent 
in transporting trained mine clearance 
personnel to the area, and in communicating 
and decision-making. 

(b) A weapon presently under development 

that incorporates the desired characteristics 
to meet tactical mining requirements is the 
aerial-delivered anti-vehicle land mine (AVLM) . 
This is a self -burying, blunt-nosed bomb- type 
munition weighing approximately 19 pounds. 
Thirty AVLM can be carried in each Tactical 
Fighter Dispenser Munitions (TFDM) . The mine 
is influence-fuzed and senses rate change in 
the earth's magnetic field resulting from the 
passage of a vehicle. Rotation in the earth's 
magnetic field, associated with clearing, will 
also cause detonation and serves as a anti- 
disturbance feature for the AVLM. The AVLM/ 
TFDM configuration is primarily designe^l for 
level flight delivery from relatively liw 
altitude. Although this delivery mode is 
satisfactory in -lightly defended areas, it is 
not desirable in high threat areas such as the 
LOCs in RP V and VI, Consideration should be 
given to developing tactics/hardware capability 
for the TFDM or an AVLM cluster similar to the 
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CBU-2^ which would allow accpurate dive and 
hiph-altitudo delivery. 

(?) The tactical advantages offered by 
the use of aerial-delivered area denial 
weapons would increase the flexibility of 
interdiction operations, improve aircraft 
survivability, and add to the delay and 
cjDst of the enemy's movement of material. 

10- (S) Weapons . A study of the weapons in inventory 
and/or development at this time indicates shortcomings 
in our weapons development philosophy. Although a 
broad spec|trum of demolition and general purpose bombs 
are available or being developed, area coverage or 
type munitions are, with the exception of 
limited to low altitude level flight delivery 
modes. The nature of tactical air operations demands 
flexibility and selectivity of delivery techniques and 
weapons effects. Aircraft survivability is also a 
consideratjion. The losses experienced at low altitudes 
in North Vietnam dictate a requirement for weapons 
which can |be delivered from a dive or medium altitude 
level flight as well as from low level. Some design 
parameters for development of these weapons are 
considered to be: 



dispenser- 
CBTJ-2V29, 



a. Weapons/explosives which afford improved air- 
speed limitations, munitions payload, and destructive 
power with decreased munition weight and size. 

b. Area denial capability. 

c. Cockpit selectivity of fuzing and low or high 
drag delivery mode, 

d. Dive delivery capability with acceptable 
accuracies for all dispenser munitions. 



11. (#S) 



a. 

change 



Tactical Reconnaissance 



Basic tactics by both services should not 
_ appreciably in FY 68 since no new tactical 
reconnaissance aircraft or sensors will be intro- 
duced in Southeast Asia. The installation of the 
ALQ-51 internally in the RF-101 and the modification 
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Of the RF-WC t'j carry th? QRCi^I -'/-A-j . ^■xt.'.■^ri;ii : oa 
mounted jammer, will enhance the curvivab L;i ity of 
USAF tactical reconnaissance aircraft. V/ith thi^ 
equipment fighter escort requirements may be reduced 
except for those missions in very high threat areas. 

b. As defensive ECM equipment becomes available 
in CY 67, penetration and withdrawal altitudes for 
USAF aircraft can be raised above the most effective 
altitudes for small arms and light AAA. However, 
Denetration and withdrawal routes will continue to 
be planned to avoid direct flight over heavily 
defended areas. 

c. The modification of the RF-^C ALR-17 (ELRAC) 
system in FY 68 will improve the capability of this 
system to locate and record location of pulse radars 
by marrying the ALR-l? to camera systems other than 
the KA-56. The ALR-17 superimposes the approximate 
location of pulse radars on film utilizing the binary 
data annotation system (BDAS) . Current tactics 
dictate the use of medium/high altitude camera systems. 
This modification will provide a capability for auto- 
matic detection of pulse radars at other than low 
altitudes. 

d. Navy reconnaissance aircraft are already ALQ-51 
equipped. Improvements in this equipment (ALQ-51 
Mod il) should improve survivability. Improved 
sensors, such as IR, SLR, and intermediate altitude 
cameras, will result in increased capability. A 
successor to the RF-8 aircraft for MIDWAY class CVAs 
is required. The RF-l+B would be a suitable replace- 
ment . 

12. (§S) Use of Current Capabilit ios . Seventh Air Force/ 
CTF-77 now have unique capabilities which for valid reason 
have not been extensively utilized to exert pressures on 
the NVN Air Defense System. Development of and experi- 
mentation with the following measures would increase 
pressure on the air defense system. In addition, they 
could provide the basis for future decisions rcpnrdiiig 
an air defense campaign. 

a. Intelligence sources have identified and con- 
firmed by photography the location of 28.5 percent 
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of the lA'N EW/GCI associated radar^s within accuracies 
of one-tenth of a mile. A total percent of 

these radars have been located within one mile or 
less through ELINT and Ouher sensor capabilities. 
These fixes could be fuzed with other existing 
intelligence to enable quick reaction forces to 
attack or harrass the enemy radar installations, 

b. Information obtained by BIG LOOK, BIG EYE, 
COMMANDO LANCE, and PIRAZ sources could be utilized 
to harrass and destroy MIG aircraft on training and 



combat 



flights on a scale not realized to date. 



c. WILD WEASEL/IRON HAND forces could be more 
extensively employed for hunt and destroy SAM missions 
in a random manner consistent with availability of 
these forces. 

d. Coordinated use of USN/USAF stand-off jammers 



could 
radars 



be employed to harrass/degrade surveillance 
and communications links. 
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COORDINATION AND CONTROL 



1- (S) General 

a. Coordination and control functions pertaining to 
the US air Campaign against North Vietnam are presented 
herein. The authority, philosophy, control, coordina- 
tion and conduct of unilateral and bilateral USN/USAF/ 
USMC air operations in North Vietnam are outlined. 
Operational concepts are described followed by a dis- 
cussion of procedures and supporting systems/elements 
in use by COM. 7th FLT. CMDR 7th AF, and CG, III Marine 
Amphibious Force (MAF; , in the conduct of air opera- 
tions. Presentation is keyed sequentially to mission 
execution from authorization through post mission 
analysis with an attendant discussion of the supporting 
roles of intelligence and comnunications. 

b. CINCPAC has operational control of all US forces 
in the Pacific area. He exercises the operational, 
control of forces through service component commander = 
CIKCPACFLT, CINCUSARPAC, AND CINCPACAF and through sub^ 
ordinate unified conananders, COMUSMACV and COMUSMACTHAI . 

c. The geographical area of operations in Southeast 
Asia includes South Vietnam, Thailand, North Vietnam, 
Laos, and the adjacent waters of the Gulf of Tonkin. 
The land area within North Vietnam has been subdivided 
into seven operating areas called Route Packages (RPs) . 
These packages are numbered I through VI with VI further 
subdivided into two areas designated VIA and VIB. 

d. Coordination Authority for US air operations in 
Southeast Asia has been delegated by CINCPAC to 
COMUSMACV for operations in South Vietnam, Laos,' and 
the southern part of North Vietnam (RP I), to CINCPACAF 
for operations in RPs V and VIA and to 

CINCPACFLT for operations in RPs II, III, IV, and VIB. 
The forces operate in an integrated and coordinated 
effort toward a common goal. Provision has been made 
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for coordinated operations in any area on a planned 
basic or on a divert or emergency basis. 



e. CINCPACAF has delegated his authority to the 
CMDR 7th AF. CINCPACFLT has delegated his authority 

CTF-77. Conseauently, 

CINCPACAF 



to COM 7th FLT and in turn to 
CMDR 7th AF," as a subordinate 
and as jthe Air. Force component 
has Coordinating Authority for 
in the Mainland Southeast Asia 
II, Illj, IV, and VIB of North 
has Coordinating Authority. 



commander to 
commander to COMUSMACV, 
all US air operations 
region, except for RPs 
Vietnam, for which CTF-77 



f . Military directives to CINCPAC to conduct air 
operations originate with the Joint Chiefs of Staff. 
The ROLLING THUNDER execute messages include directives 
to strike designated targets (Alpha targets) and author- 
izations to continue other types of offensive air opera- 
tions subject to certain well defined constraints. 

g. U.Don receipt of Joint Chiefs of Staff directives, 
CINCPAq' assigns specific targets (Alpha targets) to the 
Navy or| Air Force Component Commanders. Geographical 
areas of responsibility, as described in c. and d. 
above, 'are assigned to each of the component commanders 
and to. COMUSMACV for the conduct of additional offensive 
operations. Navy, Air Force, and in certain areas, 
Marine ICorps commanders, are authorized to plan and con- 
duct certain types of air operations in North Vietnam 
and adjacent waters of the Gulf of Tonkin on a contin- 
uous basis. Essentially, this continuous program 
consists of offensive and combat support air operations. 

h. |a Drimary ob.lp;Ctive of the off^nriv- sir prograrr. 
is to impede the flow of men, equipment, and material 
to the jViet Cong and NVN forces in South Vietnam. 
Included in this program is air interdiction of lines of 
communilcation (LOG); road, rail, and water. It also 
includes authorization to strike all fixed military 
targets associated with the logistics support and move- 
ment of men, equipment, and material that have not been 
specifically excluded from air attack. Combat support 
operations include j)hoto/IR/SLAR recce, ECM, ELINT, 
various oon:bat air petrol (CAP). yhriV^iv, irlor-'i'- 

p li t.ror-rr:." , and radio roisy airrrat'i . 
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Ai'' -in'J Ci'>"-77, i:: covered i:: -iii ■ r'.-i 1.1 ■ .u.-; 1 
ITuci.'durTii hi'reement . The CKbH yth Ai /CTr-';7 
Coordinating Committee perform:: a contirwinr 
functicr: in this area. *(See Tab A. Annex K 
Tor Momorandum of Onerational I-rocedur-ji 
Agreement between CMDR 7T:h AF/CTF-77) . 

,1. The Commanding General, First Marine Air 
Wing (CG FMAW) is the Marine Air Commander for 
CG III MAF. A procedural agreement for coordinat 
of air operations in RP I has been agreed upon bv 
CMDR 7th AF and CG FMAW. 




A pp-? ndiz 




ANNEX k TO APPENDIa^G 
U3 NAVY OPERATIONS 

1- Cfo) Navy Procedures For Control gnd Coord in^-ip-j ^ r)^ 
Air Qpers^ions in NorLn Vietnam 

a. Types and Areas of Qperati nn^; 

(1) Operations conducted by TF-77 in Southeast 
Asia are directed by COM 7th FLT and higher authority. 
Principally, these operations comprise air strike 
and supporting operations against North Vietnam and 
COMUSMACV^ and supporting operations in support of 

(2) Naval gunfire operations conducted by TF-77 
forces in North Vietnam. (SEA DRAGON) 

(3) This study is limited to those ooerations 
conducted against North Vietnam. Direction and" 
guidance for the conduct of these operations is 
provided via the operational chain of command 
depicted in TAB A. 

Organization and Fimnti^i^c^ 

(1) Command Relationships; 

(a) COM 7th FLT - provides forces for conduct 
of Naval air and surface operations in South- 
east Asia, other than forces assigned COMNAVFORV. 
and exercises general direction of such opera- 
tions as a principal subordinate of CINCPACFLT. 

(b) Commander Attack Carrier Striking Force 
7th FLT/CTF-77 exercises over-all direction of' 
TF-77 forces. He is responsible for lone range 
planning, direction and coordination of operations, 

Cc) The YANKEE TEAM Commander (CTG-77.0), a 
designated Carrier Task Group Commander (CTG) of 
TF-77, assumes operational control and exerc-'^es 
day-to-day direction of TP-77 forces that are" 
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assigned by COM 7th FIT. Although subordinat- 
to CTF-77, CTG-77.0, in his role as YANKEE TEAK 
Commander, is authorized to commun-^ caf^ n^^^r^^-',, 
with CINCPACFLT, COM 7th FLT, COMUSMACV and'c:-:5= 
7th AF concerning operational or adminiztrat ' ve 
matters as previoui.y established and resula-'-^^ 
required. Otherwise, standard command relation- 
ships apply. Designation as CTG-77.0 is mad« or 
a rotational basis to a Carrier Division Com- 
mander currently at YANKEE STATION. 

(d) Carrier Task Group Commanders of single 
Carrier Task Groups within TF-77 (numbered CTG- 
77.2 through CTG-77.8) are responsible for the con- 
duct .of _air_ opera tions by the assigned 

carrier and supporting ships under" the 
direction and guidance of 'CTG 77,0 and hieher 
authority. 

(e) Coordination with COMUSMACV and suoor- 
dinate commanders,' especially CMDR 7th AF, is 
provided through the 7th. FLT Mobile Air Coordin- 
ation Team cro-70. 2.1, principally the element at 
Saigon, CTE-70.2.1.1. (Navy Liaison Officer (NLO)). 

Identification of F unctions Involved in Conriimt nr 
Air Operations Ap;a .inst North Vietnam 

(1) Offensiv e Combat Missions 

(a) Strike/armed reconnaissance (recce) 
missions by fighter or attack aircraft with air- 
to- ground weapons in support of ROLLING THUNDER 
objectives, 

(b) Flak suppression missions by fighter or 
attack aircraft with air-to-ground weapons 

cf^tSfy AW or AAA sites in support of 

strike/armed recce missions. mh^^ l 

(c) IRON HAND missions by attack aircraft with 

pn!mi^^AM weapons directed against 

enemy SAM sites. These missions may be tasked 
independently cr in support of strike, armed 
recce or photo recce missions. 
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(d) Target Combat Air Patrol ('I'AI.'CAl') r.-!-! ; • ' ' r - 
by fighter .-ircraft with air-tw-air weaoon:; I'r.r 
operations against enemy aircraft either > 
separate mission or in support of strike, "Ltzi.^z'I 
recce or photo recce missions. 

(2) Defensive Combat Missions 

(a) Barrier Combat Air Patrol (BARCAP) missions 
by fighter aircraft with air-to-air weapons for 
intercept of enemy aircraft threatening support 
aircraft . 



(b) Force Combat Air Patrol (FORCECAP) mis- 
sions by fighter aircraft with air-to-air weapons 
for intercept of enemy aircraft threatening the 
Task Force and to augment BARCAP as required. 

(c) Rescue Combat Air Patrol (RESCAP) mir."-?on3 
by attack aircraft with air-to-ground weapon." to 
support aircraft and helicopters conducting 
rescue operations, to suppress enemy fire in the 
rescue area, and to disperse enemy forces 
attempting to interfere with rescue operations. 

(3) Combat Support Missions 

(a) Airborne Early Warning (AEW)/Air Control 
missions by E-1B/E-2A and occasionally EC-121M 
aircraft. These aircraft are equipped with radar 
and communications equipment to provide radar 
early warning of enemy aircraft and advisory air 
SS^i^lS^T.?^ aircraft (principally BARCAP and 
FORCECAP). The E-1B/E-2A are also used for 
coordination and control of US supportine air 
operations . 

(b) MIDDLEMAN service (relay of UHF communi- 
cations between tactical aircraft and ships is 
provided by E-IB, E-2A and A-3B (Tanker) aircraft 
as directed for specific operations. MIDDLEMAN 
service is scheduled In conjunction with other 
missions. 

T,. ^i^)„|^°^°Sraphic-reconnaissance missions by 
RA-5C, RF-8A and RA-3B aircraft in support of 
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BLUE TREE objectives. Post strike Bomb Damage 
Assessment (BDA) missions are included in the 
BLUE TREE program and are normally performed by 
RA-5C and RF-oA aircraft. 

(d) Electronics Count ermeasures (ECM) jamming 
missions by EA-IF, EA-3B, and Marine EF-10B/EA-6A 
aircraft. These aircraft have the capability of 
providing enemy surface-to-air missile (SAM) 
activity and firing warnings, and also contribute 
information to the SAM and Electronic Order of 
Battle. A-3B aircraft are being modified to 
EKA-3B configuration (Code name TACOS) as replace- 
ments for EA-IF aircraft and to provide ECM 
Ijanming, SAM warnings and a tanker capability. 

(e) Electronics Intelligence (ELINT) missions 
by EC-121M (BIG LOOK), EA-3B and RA-5C aircraft. 
'BIG LOOK and EA-3B aircraft have a dual mission 
lof SAM warning. BIG LOOK has an alternate capa- 
bility for MIG warning. 3h BIG LOOK the MIG 
warning capability is additional to ELINT collec- 
tion and cannot be done simultaneously with MIG 
warnings. Therefore, emphasis is placed on ELIKT 
collection and SAM warnings. (See TAB B). The 
ELINT/photo capability of the RA-5C is not 
simultaneous. The aircraft can carry the equip- 
ment for one mission or the other .and must be 
configured prior to the mission. 

(f ) Tactical warnings, other than those based 
on visual observation, are provided to aircraft 
from the following sources. 

1. MIG warnings - E-1B/E-2A AEW aircraft, 
BIG LOOK (as directed), surface radars (prin- 
cipally the PXRAZ ship and SAR destroyer), 

7th AP air control aircraft (BIG. EYE) and other 
sources through MOTEL (7th AF TACC (NS)). 

2. SAM warnings - BIG LOOK, COMMANDO ' 
LANCE aircraft and MOTEL are the primary 
sources of general area warnings on SAMs; the 
RB-66, EA-IF and USMC EF-10B/EA-6A also can 
detect S 'M emissions euid transmit self defense 
warnings . 
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^. CHICOM Border /Buffer Zoa* v/srningr - 
BIG EYE, PIRAZ, COMMANDO LANCIl. Ani.i-Air 
Warfare Coordinator (AAWC) (norTieily CIG 
77.0 in a CVA), or MOTEL. The PIHAZ. MOTEL 
or AAWC warnings may be based on informa- 
tion derived from other sensors and sources. 

(g) In-flight refueling missions by A-3B 
tanker configured aircraft or Marine KC-I30 
aircraft requested from FMAW to support major 
strike efforts. TACOS aircraft will augment 
present A-3B assets. 

(h) Search and Rescue (SAR) missions by 
specially configured SH-3A helicopters pro- 
vided from a CVS, or CVA based tJHr2B helicopters. 
These are in addition to 7th AF SA-lOend heli- 
copter assets and are supported by RESCAP 
missions. 

(i) Infrared surveillance missions by spec- 
ially configured. RA-3B aircraft with :?eal time 
readout and target reporting. 

(J) Side Looking Airborne Radar (3LAR) 
missions by RA-5C and 131st AVN CO OV-13 air- 
craft. The OV-IB provides real time readout 
and target reporting capability. 

(k) Spotter. aircraft (either A-1 or S-2E) 
provided during -daylight hours for air spotter 
support to the .'SEA DRAGON operation ( surface gun- 
fire against certain shore and coastal v.'aters 
targets between 17 and 20^ N). V/hen A-ls are 
used, they are authorized to attaf:k '='nemy ror'^=>- 
which threaten the SEA DRAGOM Vovcnr. as well a:: 
conduct of coastal recce over v/atyr, 

<3« Mission Planning and Preparation 

(1) The general objectives and misrion?. c-nrtain 
specific tasks, and assignment of general priorities 
in the conduct of the war are defined by the Joint 
Cniefs of Staff and amplified by CINCPAC, CINCPACFLT 
and COM 7th FLT. CTF-77 develops & conc-ept of 
operations for employment of TF-77 in carrying out 
these missions and tasks in his arsignoa are&s 
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responsibiliiy . This concept of Operations includes 
identification of target systems, assignment of 
target and armed recce priorities, operating c.re= 
assignments and other measures to ensure effective 
application and coordination of effort. Develop!r:ent 
and execution of the detailed strike and armed r'-^c.-e 
program, within the parameters d-^fined by higher 
authority, is a CTG-77.0 responsibility, as is 
maintenance of the current status of targets and 
enemy activity within his area of responsibility. 

(2) Mission scheduling involves both assignment 
of areas of operation and specific flying periods. 
CTF-77 makes long term assignment of primary areas 
of operations .for individual CTGs. CTG-77.0 ampli- 
fies 'and may modify these area assignments. He 
designates time periods for operations ty each CTG. 
CTG-7|7.0 also designates targets and operating 
periods for conduct of 7th AF operations in RP II, 
III., |IV, and VIB in which CTF-77 is the designated 
coordinating authority. The details of 7th AF 
operations, conducted within these Route Packages, 
is trie responsibility of 7th AF. Preparation of 
detailed flight schedules for Maval Units is accom- 
plisried by the individual CTG commander except that 
coordinated strikes involving forces of more than 
one CVA are scheduled by CTG-77.0. CTG-77.0 also 
schedules special support missions, e.g., BIG LOOK, 
and ECM support from 7th AF. Coordinated strikes 
involving both 7th AF and TF-77 forces are jointly 
planned and scheduled by CMDR 7th AF and CTG-77.0. 

(3) Detailed mission preparation to include 
weapon selection and loading, aircraft and aircrew 
assignment and aircrew briefing is the responsibility 
of the individual CTG. This process is integral to 
the CVA or Carrier Division Staff, if one is 
embarked, and employs normal internal communications 
and procedures. Weapon selection is determined by 
the mission, target characteristics, tactical con- 
siderations and availability. Aircraft/aircrew 
assignment, is based upon mission requirements and 
efficient employment of forces. Aircrew briefing 
includes: 
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(Li) "iission reuuirenienis , inciudine rarf«i3 
Tor strike mission- and stationing oi" rupport 
aircraft . 

(b) Divert/abort procedures. 

(c) Order of battle and other intelligence. 

(d) Tactical coordination v/ith other airborne 
and surface units. 

(e) Restrictions and rules of engagement, 
e. Mission Execution 

(1) Land/launch control of aircraft, including 
approach control procedures, is accomplished using 
established carrier and shore base procedures, 
equipment, and voice communications circuits. 

(2) Enroute control of offensive combat missions 
to and from the target area and control of defensive 
combat and support missions to and from the oper- 
ating area is performed by the flight leader bas^d 
on preflight briefing plus direction and advisories: 
received while airborne from designated control 
ships, GCI sites and airborne control aircraft. 
Specific control functions including advisories and 
services are identified in Table 1. 

(3) Tactical control of missions is exercised 
by the mission leader; however, a wide variety 
of control and coordination functions affect the 
tactical operation. These functions are amplified 
below and are presented in Table 2. 

(a) Divert/abort for all missionr i?. deter- 
mined by the mission leader under the conditioa-=' 
specified in preflight briefing or a^ dir'^ct^d* " 
by the Of f icer-in-Tactical-Command fOTC) using 
tactical circuits and code word of the day. 

(b) Control of strike, armed recce and photo 
recce tactical elements v/hich may be nupport^d 
by flak suppression, IRON HAiYD. and TARCAP, and 
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TABLE 



{^ONTROL 
FimCTION 



In-Flight 



refueling vectoring 



Identification 



Vectoring 



to Marshall Point 



PRIMAP.Y CONTF.OL OR 
ADVISORY AGENCY 

CVA, Air control ship, 
and aircraft 

PIRAZ, GCI 

CVA 



for carrier recovery 



Operations in 7th AF areas of GCI, AhCCC/F/\C 



control 

Enroute Vjectoring, traffic 
separation 



CVA, ail' control zriip: 
and aircraft 



SEC 



L. L. 
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Ml:;:;lcn Control Agen:;.'' Remarks 

All missions 1. Mission Leader a. Tactical command 

and coordination 
b. Mission divert/ 
abort 



2. CO'-!i-IANDO LANCE, BIG 
EYE, E1B/E2A, BIG 
LOOK aircraft, and 
PIRA7. MOTKl 

3. BIG LOOK, COMI'IANDO 
LANCE, EA-3B air- 
<-.-;sft. and MOTEL 

^. COMMANDO LANCE, EIG 
EXE aircraft and 
PIRAZ. MOTEL. AAWC 

5. OTC 



a. MIG warning 



a. SAN Warnings 



a. Border warnings 



a» Mission divert/ 
abort 



Strike /Armed 
Recce 

Flak Suppres- 
sion 

IRON HAND 
TARCAP 



1. Strike Leader, OTC a 



2. Strike Leader 



Divert to alter- 
nate targets 



a. Coordination of 
tactical elements 

b. Coordination 
with support 
functions 



Photo Recce Same as strike/armed recce missions. 

(Includes Flak 
Suppression , 
IRON HAND, and 
TARCAP if assigned) 



TARCAP 1. E1B/E2A, PIRAZ a. Intercept assis. 

tance in target 
area. 
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TABLE 2 



M;l:";ion 



Control Agency 



Remarks 



■ARCAP 



1. AAWC, PIRAZ 
E1B/E2A 



a. Intercept con- 
trol 

b. Advisory 
Control 



AEW (E1B/E2A) 



1. AAWC, PIRAZ 



2, OTC 



a. Tactical con- 
trol 

b. Track infoniia- 
tion exchange 

c . Middleman 
service 



SAR forces 



1. On scene SAR 
CMDR, SA-16 



2. SAR DD, E1B/E2A, 
BIG EYE, PIRAZ, 
CVA 



a. Tactical con- 
trol 

b. Requests for 
assistance 

c. . Air control 

assistance 



IR (RA3B) 
SLAR (OVIB) 
Strike 



1. E1B/E2A 



a. Tactical coor- 
dination 

b. Relay of target 
information to 
strike aircraft 

c. Vectoring 
assistance 
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eoordination of the miSoicn with the supporting 
functions, is exercised by the mission leader. 

(c) Defensive fighters (BARCAP and FORCECAP) 
are provided by each CTG and controlled by the 
Anti-Air Warfare Coordinator (AAWC) by advisories 
issued through PIRAZ and AEW aircraft. FORCECAP 
is maintained in condition status (deck alert) 
but: may be airborne if directed by the AAWC. 
BAR::!AP are stationed between the area of antici- 
pated threat and aircraft being supported. 
Supported aircraft include ECM, EliNT, SAR and 
AEW aircraft. Emphasis is. placed on protection 
of BIG LOOK. because of its vulnerability and 
value. BARCAP may be diverted to support of 
SAR missions as directed by CTG 77.0. 

(d) AEW aircraft (E-IB, E-2A) for early warn- 
ing and air control are scheduled by individual 
CTGs from embarked assets. Control of AEW air- 
craft is exercised by the AAWC, normally CTG 77.0. 

(e) ECM jamming is provided by EA-IF aircraft, 
embarked in CVAs, as directed by CTGs. CTGs may 
request Marine EF-10B/EA-6A ECM services from the 
FMAW. CTG 77.0 may request EB-66 ECM Jamming 
services from 7th AF. Requesting messages pro- 
vide mission details. In-flight coordination is 
exercised between flight .leaders. 

f . The USN/USAF Enemy Warning System for Southeast 
Asia (Threat Alert System) has been instituted to pro- 
vide timely warnings to friendly forces. MIG alerts 
may be | initiated by BIG EYE, BIG LOOK, COMMANDO LANCE 
and E1B/E2A aircraft or MOTEL, SAR CD and PIRAZ. SAl^ 
warnings may be initiated by BIG LOOK, COMMANDO LANCE, 
EA-3B/EF-10B/EA-6A/EA-1F aircraft or MOTEL. The CHICOM 
Buffer I Zone/Border warnings may be issued by BIG EYE, 
COMMANDO LANCE, PIRAZ, or MOTEL. All warnings are 
issued I on Guard channel. The following missions sup- 
port the warning systems as indicate'd: 

fl) EC-121M (BIG LOOK) coverage for ELINT col- 
lection and MIG or SAM warning is scheduled and 
controlled by CTG 77-0. 
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(2) EA-3B coverage for ELII^T collection and SAM 
warning is scheduled by individual CTGs using VC-1 
aircraft embarked or shore based at NAS Cubi 
Point. CTG-77.0 coordinates scheduling to avoid 
duplication during overlap of CVA flying periods. 

(3) When both BIG LOOK and EA-3B aircraft are on 
station (normally during overlap of CVA flying 
periods), BIG LOOK generally provides coverage of 
RPs ly and VI and the EA-3B provides coverage of 

LOOK is not on station, 
EA-3B coverage is provided in the area of most 

^^^^^'^H^^®^ operations as directed by the oper- 
ating CTG. ^ 

EF \ni "^Si^AA^^^S^irg^^f^ activity is provided by EA-IF, 
EF.lOB, MrM.and EB-66 .jiircraft. Scheduling of 
these aircraft_.is determined by ECM jamming 
requirements,^ j^^mu^ 

uiMLH^\^^ ^"^^ ^ aircraft contribute to 
Miti and Border warnings as a part of the early 
varning and air control function. 

f^^ control aircraft provide MIG and 

Iftill Zone/Border warning, and other information? 
either directly or through crosstell. BIG eSe 

7t"i?%trltfonlf '"^ ^'"^ °^ 

(7) Tanker aircraft are scheduled and controlled 
by individual CTGs to meet anticipated in-flieht 
refueling requirements. liignt 

,ihi?ii-S"?' "^l^J^J^^^ overall coordination respon- 

^S'^ efforts in the area and provide- 
shfn^'^^H°fs**'* ft^ CTF-77 provides su^?ace 

lAp'^ff?n^*!^''SlC^.E'"^''"P*l^y ^° conduct off-shore 
SAR efforts. RESCAP, SAB helicopters and SAR des- 

CTgT^ Thv'i''^'"^ ^""^ schedules\re d!recftd by 
t^«"f?;^t ^^"^^"'^"^se. In general, the pilot of 
the first aircraft arriving at the sceAe of ?he 

r^Ti^lf ^I^^k"^ '"^^ on-scene commander untU 
.SA '■^^9"^ coordinator aboard a USAF 

SA-16. Two RESCAP (A-1 aircraft) are normally nro- 

vided as escort for SA-lS" aircraft from s^rise'^tr 
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-un:;et. A SAR helicopter (3H-3A-) i" rnaintainea 
-•n the vicinity of the North SAR DD rJurinrr aay- 
liCht hrjurrs. HU-2 SAR helicopterr: are maintalr.o'; 
on a| ten minute alert on both the North and ::outr. 
SAR DDs. In addition, an A-4 RE3CAP Iz maintainea 
on ten minute alert on board CVAs, 

g Post-mission procedures consist of three basic 
processes: reporting mission results, consolidation 
and anallysis of results, and feedback of information 
to tactical commanders to facilitate direction of 
future 
exist : 



operations. Two principal areas of interest 



(1) Target Intelligence is derived primarily 
from target pnotography but is augmented by 
pilot reporting, information from other sources, 
and I by ELINT for enemy radars. Procedures for 
processing ELINT are discussed below under Tactical 
intelligence. Information derived from pilot 
reports receives wide distribution through the 
Joint Operational. Reporting (OPREP) and Mission 
Debrief Form (MIDEFO) systems. Such information, 
which includes visual bomb damage assessment (BDA), 
is available to and used by Intelligence activi- 
tie's as collateral information in support of 
photography or as primary infonnation where more 
recent photography is not available. Photography, 
the most reliable and accurate source of target 
intielligence, is processed and initial photo 
mtlerpretatlon (PI) accomplished immediately after 
recovery of the photo aircraft. TF-77 materials 
are then forwarded to Fleet Intelligence Center, 
Pacific Facility (FICPACFAC), Cubl Point, Phili- 
ppines, for supplementary PI, cataloguing, and 
limited analysis. Completed PI is accomplished at 
FICPAC, Hawaii. Significant PI results are reported 
by I message at each stage. Selective reproduction 
and distribution is also accomplished at each 
stage; however, the normal channel for exchange 
of i materials between 7th AF and TF-77 is through 
FICPACFAC. 
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(2) Tactical Intei llgence includes order of 
battle ini'ormatiorj, i-.r.ip sightings , enemy activity 
and similar information. Of particular interest 
herein are the electronics, SAM, AAA, and aircraft 
orders of battle .ind related activity of these 
enemy systems. R«?porting, compilation, analysis 
and distribution of this information is out- 
lined in Table 5. 
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AIR FOr.C}^ 0''^.^IlQy: 



a. U^'/lF air operations in .vour.ri-' art A.-ia ai-e condurr.cd 
under "Che fcilowinc rrrnsrai categories: 

(1) Air operations in the HACV area of responsi- 
bility - SouLh VieT:nan, Laos and Route Package I, 
North Vietnam. 

(2) Air operations in the Gulf oi" Tonkin and in 
North Vietnam above r.oute Package I. 

b. All air operations conducted by the G-IDR 7th 

AF in Southeast Asia are integrated under the Southeast 
Asia Integrated Tactical Air Control System (SEA 
ITACS). In South Vietnam the system includes the 
combined USAF and Vietnamese Air Force (VNAF) activities; 
and in Thailand, the combined USAF and Royal T^iai 
Air Force (RTAF) activities. USMC and U3N tactical 
sorties made available to 7th AF in South Vietnam, Laos 
or RP I of North Vietnam and Free World Air Forres 
(currently, Royal Australian Air Force only) in r,outh 
Vietnam are' under operational control of the in- country 
Tactical Air Control Center (TACC), Tan Son Nhut A:r h-ise. 

(1) To provide essential control and coordination 

oi USAF air operations in the Gulf of Tonkin and 
above RP I in I-iortn Vietnam a Tactical Air Control 
Center (North Sector) (TACC (NS)) has been 
establisned at Mcnk*?y Mountain, Dananr. This 'jenter, 
with its associated radars, airborne controi i\z 
warning aircraft, £LOT/ECi^ aircraft, radio :^ .ay 
aircraft and communications netting with CTF-?"/ 
provides surveiilancf: , v;arning, lirritod contro: r^ind 
coordination of air operations in North V1?tn'ip 
and the Gulf of Tonkin ai: an extension of zr-.e 
ITACG. It is 3ubordinatt> to the ?:h AF out- -ount r-y 
TACC at Tan Son Nhut and is a r^aiaiiel facilitv :n 
the TACC at Udorn, Thail£.,id. These tnrer- farliities 
control and ccorainate aii '"Sk? air oreraticn? - r. 
North Vietnam aLove :-'.f I. and in me 0^1^ ^oi* "lonxi.i. 
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(?) In vi'iv; 'jf the 'Isrrrir. P/.lcrcriCv ."or 
r;,tudly5 :.;iJbr:r-,'fjue/jL cliscuGSion v;il.l &e direoned t,o 
those -iir uperiLtivjnG conducted In Ih'i Ouif 
Tpnkiii €\iid in North Vietnam above RP I. GevenLh 
AF operational control and coordination organization 
for these operations is illustrated in TAB 

c. Organization and Functions 



(1) Command Relationships 

(a) The CMDR, 7th. AP fimctions in two 
capacities. As Air Force Component Commander 
to COMUSMACVj he conducts and coordinates air 
operations in the MACV area of responsibility. 
As a Tactical Air Force Commander, subordinate 
to CINCPACAF5 (the CINCPAC Air Force Component 
Commander), he conducts and coordinates air 
operations in RPs V and VI A, in North Vietnam, 
He exercises operational control over 13 AF 
forces based in Thailand and commands UCAF 
tactical forces based in South Vietnam. 

(b) Command and control of USAF forces is 
exercised by the CMDR 7th AF through his Command 
Post at Tan Son Nhut Air Ease. Under the direction 
of the Deputy Chief of Staff /Operations (DCS/0), 
the TACC (out-country), located at Headquarters, 
7th AF, plans and controls USAF tactical air 
operations in the Gulf of. Tonkin and above RP I 

in North Vietnam. Subordinate TACCs at Udorn 
Air Base, Thailand, and Monkey Mountain, Danang, 
Vietnam (TACC North Sector) exercise control and 
coordination functions as directed by the 7th 
AP TACC, out-country. 

(c) The TACC, Udorn, controls and coordinates 
operations involving Thai based tactical forces 
and is responsible for the air defense of Thailand. 

(d) The Deputy Commander 7th/13th AF, Thailand, 
commands USAF elements based in Thailand and is 
responsible to the CMDR 7th AF for operational 
control of tactical air forces based in that country 
He coordinates directly with COMUSMACTIIAI, the 
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TAB A TO ANNEX 3 TO AFPEITDIX 0 



t3TH AIR FORCE 



SAR 



MSQ 



7TH AIR FORCE 






TACC 


1 


1 



COMSEVENTMFLT 



SAC L O - - ' 



TACC 
UDORN 



TACC 
(NS) 



CRC 
UDORN 



CRP 
NAK PH 



6924TH ^ 
DANANG I 



CTF— 77 



RRAZ 



U5N L O 



USMCLO 



WINGS 



TACTICAL 


TANKER 




SPEQAL 


FIGHTER/ 


OPS 




RECON 


RECCE 







BIG EYE 



TANKERS/ 
FIGHTER 
ESCORT 



COMMANDO 

LANCE 



CRC 
MK MTN 



CRP 

DNG HA 



RADIO 
RELAY 



LEGEND 

CONTROL 
« C00RDINAT10K/ UAISON 



7TH AIR FORCE OPERATIONAIV CONTROL ORGANIZATION 



COMFTg&riTTAT. 
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(e)^ The TACC(NS) at i:oni:ey Mountain Drovide.T 
c en tr alibied control ajid coordination of USAF 
air operations in Horth Vietnam and the Gulf of 
Tonkin. This facility (MOTEL) ir. rollocated 
with the Control and Reporting Center ( CRC ) f Panama ) 
and receives data inputs from many nourcec. 
The CRCc at Udorn and Monkey Mountain provic^- 
long range search and height finder radar inform- 
ation, as v/ell as SIF beacon trackinr/. Data 
from radar units subordinate tu these CRCs ixre 
included in the information j^rovided to the 
TACC(NC). This radar and/or C.IF capability is 
extended through inputs from Airborne Early 
Warning and Control aircraft (BIG EYE) located 
in the Gulf of Tonkin and over Laos (see TAB B). 
Operational intelligence inputs are provided by* 
the collection system of the 6924th Security 
Squadron at Danang, and by COMMArODO LANCE. 
Additionally J a teletype readout in the TACC(NS) 
provides information from the Naval Tactical 
Data System (NTDS), A Navy officer on dutv in 
the TACC(NS) assists the Battle ciLn^dir in 
effecting the coordination of USAF/UGN operations 
and the passing of essential data to and from 
PIRAZ/CVAs. The present manual system for coor- 
dination and control is being updated to a semi- 
automated system. A detailed description of th's 
system (BUIC II), its functions and rjapabilities 
IS contained at TAB B, Annex F. UCn/U3MC and SAC 
liaison officers within the TACC (out-country) 
coordinate joint operations v;ith 7th AF. >i 7th 
AF/CTF-77 Coordinating Committee m'-f-tz rr-on^*hly 
at either 7th AF or CTF-77 headquarters. 

Identific ation of Functions Involvpri in Conduci 
of Air Operations Against North Vietnam . ' ' 

(1) Offensive Combat Missions . 

(a) Strike/armed reconnaissance missxons oy 
fighter aircraft. Strike may be conducted visu-Jly 
or under control of MSQ-y? radar (COMBAT .SKYSPOT). 
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Flak suppros3ion micsio>:is l:i suppor- oi 
strikes against" to.rget 3 defeiided by AV and .^J-J,, 
Normally, this mission is performea by zhe same 
units performing the strike. 

(c) IRON HAND missions against SA-2 install* 
ations "by specialized aircraft (VJILD WEASEL) 
equipped vrith radar homing and warning systems. 
These missions are flown independently and in 
direct support of strike/armed recce/photo recce 
operations . 

(d) 14IG CAP missions by fighter aircraft as 

a counter-air function during strike/armed recce/ 
photo recce operations. These fighters are 
normally loaded with both air-to-ground and air- 
to-air ordnance and perform dual missions. 

(e) Fighter sweeps for the purpose of seeking 
out and destroying enemy fighter aircraft in the 
air. These aircraft are loaded with air-to-air 
ordnance only. 

(f ) Heavy bombing missions against selected 
targets outside SAM threat areas. 

(2) Defensive Combat Missions . 

(a) Fighter cover for BIG EYE, COMMANDO LANCE, 
WAGER (Airborne radio relay) and tanlters operating 
in the Gulf of Tonkin. 

(b) Air defense interceptor missions flov.Ti 
from ground alert at Danang Air Base on -an "as 
required" basis. 

(3) Combat Support Missions . 

(a) Airborne Early Warning and. Control (IrIG 
EYE) missions by EC-121 aircraft provide an 
extension of surface radar coverage. The primary 
mission of these aircraft is to provide warnings 
to US tactical aircraft of enemy fighters and o'' 
proximity to the CHICOM border/buffer zone, as 
well as control of fighter cover for COMMANDO LANCE, 
WAGER, tankers, EIG EYE, BIG LOOK and other £W 
aircraft . 
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i-y '-IC-I;, (com;.;;.!;.;/ L;\liCr:) :v »•:•!•! . 

Vi;lun--; 111 c-.f Lhi:'. utiidy. 

^' c ) ?.?rConnais Sluice ir;i::sions are provided by 
RF— 'J- -nr.:: ?:F-1G1 aircraft. ?h'.. to, infrcred and 
radar r-ccej and Eomb Damage A:-i3essraerit (EDA) 
photDrrraphy are rouLine miSoioriG of theae aircraft. 

(d) Electronic Countermear.-ure (ECU) .jHiming i:: 
provided by EB-66 aircraft again;:! CAM and fiAT." 
radars, With the advent of the QRC-l("»o ECM pod, 
ctrike aircraft are providin?/ their own GAM/AAA 
radar janming. 

(e) Radio Relay service iz provided by KC-I35 
(WAGER) aircraft for a UHF radio link between the 
TACC(nS), MOTEL, BIG EYE, TACC (UDORN), tactical 
fighter/recce aircraft over North Vietnam and 
PIRAZ (RED CROWN). 

(f ) In-flight refueling support is provided by 
KC-135 tanXers. USAF strike aircraft operating 
north of RP I normally require air- refueling for 

. each sortie. Fighter escort for support aircraft 
in the Tonkin Gulf are refueled from on- station 
tankers in the Gulf. Tanker support is Drovided 
from TlTai bases arid from Okinav/a. 

(g) Search and Rescue (SAR) cuppi-jrt ir, provided 
by IIU-16 and CH-3 aircraft. Fichter RR'X'AP i;j 
provided as required. CTF-77 }ielic::pt':ru T>ro/iae 
::AR ::upport in central and northern gulf and 'j-.r.stal 
regions of North Vietnam. 

e. Mission Planning . 

(1) Target Selection and Assignment . 

(a) Targeti; selected for strike may be placed 
in the following general categories: Those ALFYJi 
targets directed by the Joint Chiefs of Staff for 
strike during a specific period; other to.r^ietr3 
selected from the ALPHA target list v/i-ii'-h hr^ve t ^-en 
previously approved for strike by the J-.int Chieis 
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i^V \\l:iyy\ other Uir-oi.:'. :;. leciod f]'.:m .lomuin Mw^i: 
li';t:j i.r^pared by CINCPAC, CIl^CPACAr, and \ Va 
AF under Joliit Chief-j of Staff authcri-at ion; 
other tarsets in Joint Chiefs of Staff approvea 
armed r'^ccnnaissance areas. In addition, strikes 
are conducted against SAM sites and AAA sites as 
necessary and in support of other strike operations 
authorized. 

f. Mission Scheduling; and Notification . 

(1) Terms of reference, authorization and direction 
for tactical operations conducted by U3AF are pruvided 
byl Operations Orders. Specific mir.siunn to be performea 
under the general direction of the Operations Ordei are 
directed by a fragmentary operations order (s) (frag 
orcier(s)). A frag order provides: targets to be 
struck, routes, altitudes, times, tanker tracks, 
support aircraft orbit areas, force strengths, coor- 
dination requirements, ordnance to be carried, enemy 
order of battle, as appropriate; and restrictions and 
other information and instructions essential to 
effective and orderly accomplishment of the mission. 
Li'alson sections from the USK and SAC are responsible 
for coordination with their respective activities and 
eiements to insure maximum effectiveness in accomplish- 
ment of the Joint mission. These liaison activities 
assist the 7th AF staff in preparation of the 
frag order involving their respective commands. The 
frag orders are l-ssued in teletype format &nd 
addressed to action agencies as viell as all other 
agencies to whom the mission may be of ':oncerr. '^r 
direct interest. CTF-77, TF-77 cLrri-r-r :,r:rl ' r ^ _ 
PIRAZ ship are addressees on every 7th AF frag oraer 
arid amendments thereto involving USAF operations 
within the PTBAZ. Thes*^ rrders are transmitted in 
sufficient tlT» pr^or to T.isyjcn launch to allow 
action by addressees and changes/clarif icaticn of 
procedures, if required. 

(2) Ordnance to be carried on each strike and 
fighter escort or GAP mission is determined by 7th 
AF Staff after detailed analysis and application 
of weaponeering techniques. Ordnance loads directed 
in the frag orcers, except in unusual circumstances, 
are adhered to by tactical units. 
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cn a ti.T;e phased basis to avoid conge.*- ^:ion enrcute 
and in target areas. However, seasonal v;eather in 
Morth Vietnam targer areas requires occasional 
sortie -ccmpression ir.i:o a i-elatively short tine 
period to obtain the desired weieht ci* effort arainsc 
seiec::ed targets in the ROLLING THUWDEH program^ 
It is during these periods that the greatest demand 
is placed upon the coordination and control system. 
Mission planning for large operations is closely 
coordinated with CTF-77 through the USN Liaison 
Office to insure most effective control and least 
possible interference in the Gulf of Tonkin. 

(2) Mission aircraft, following take-off, are 
tracked by the tactical air control system from 
base of origin to the target area. Positive con- 
trol is maintained by either ground or airborne 
radars during air-refueling operations. Flights 
are forward or crosstold between radars as anpro- 
priate and track information is. maintained oh 

all enroute tactical aircraft. Information con- 
cerning USAF flights which will enter the PIRAZ is 
passed from the TACC(NS) at Monkey Mountain by 
crosstell to the PIRAZ ship. AM/SSB HF circuits 
between TACC(NS) and PIRAZ are used for this purpose 
as well as for passing other operational informa- 
tion of mutual interest. In the near future a 
secure voice UHF link will be available between 
these agencies through the Airborne Radio Relay. 

(3) Each aircraft flight provides radar id^^n* ^ na- 
tion through use of preplanned IFF/SIF selectionr* " " 
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,naU.- a cominoti iTequfMicy UliF oaJ i l o 
f'-yw Thi:: provider controi agRiici'^: 
ld'--»ntification of aircraft entering 
and lUSAF radar identification areas 
from North Vietnam. 

During tactical cperationn in North Vir;tn.n, 
^LINT and KCM ar« accomplish-d from / 
po-ition out.-M.de ::AM threat arnar: by C-t^O 
^^8^6 aircraft. Strike aircraft '.r'^. r;q,up;y^d v;wh 
ECM podn (QRC-160) to jam SA-S ^^^^^l".]^^':'''^ 
guidance radarc, and recce axrcraU wi I i 
oauiDued with pods in the near future. Mo?t -^^-f^ 
recfce^aircraft\re equipped with radar '^omuxg an^/ 
or Wrning systems (RHAW) to provide earning of 
SAMj acquisition and guidance ^adar operation. 

Additional SAM warning is P^-oY^f '^^^^*'S?r t noK 
atihg over North Vietnam by MOTE^, and BIG LOOK 
- and' COMMANDO LANCE aircraft operating COMINT/ELINT/ 
Radar equipment over the Tonkin Gulf. These warn- 
ings, as well as warnings of activity and 

frieAdly tracks approaching the Chinese buffer 
zone/border are passed over guard channel, in tne 
clear. 

(5) During ROLLING THT3NDER operations, a C-l"^9 
(COMMANDO LANCE) is employe.d in the Gulf of Tonkin 
for the purpose of obtaining communication:- int'?!- 
UK«nce. EC-121 aircraft (BIG EYE) ar- maintained 
oulstation over Laos and in the Gulf of Tonkin to 
provide tracking and control of U3AF aarcraft and 
tolpa'-s advisories/warnings to all aircrait. io 
provid'* fighter cover for therr-e operationr, a 
flight of four aircraft is maintained on -tation in 
the Gulf as a defensive combat air patrol (MIG CAP J. 
Inl order to maintain fighter aircraft on station 
during the ROLLING THUNDER period of operations, 
air refueling is provided by tankers orbiting in 
La'os and the Gulf. The fighters J^^n have the 
re'sponsibility for covering the BIO EYE, COMMANDO 
U\NCE, and tanker aircraft. Periodically, a photo 
re'ccs drone is launched over North, Vietnam by a 
C-'l30 operating in the Gulf of Tonkin (BLUE GPRINGo) 
Although fighter escort is periodically requirea 
for this mission, normally the fighter MIG CAP 
described above will assume cover rer.ponsibility 
for BLUE SPRINGS. 
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^ ^^^^ -'--^ •--'j -^'-'^ I^'-i^il -iiir':::-?!:" : ir .-adar and i??/ 

r^IF eauipped and is an sx tone ion. of the y**" ■'•"d-V* 
subsy::te.'n. Gee Tab E. * "' 

(7) As a suppression force against 3A-2 .-riissiie 
systems in North Vietnam, fighters with ELINT/r.HAVJ 
equipment are employed in conjunction with ROLLING 
THUNDER operations. These aircraft (IRON HAND/WILD 
WEASEL) have a primary mission to detect, locate, 

and attack SAM sites. They employ the AGM-U5 (SHRIf^:) 
missile as well as other munitions/weapons such as 
rockets, cannon, and CBU. This operation is inte- 
grated and coordinated with the general strike mission. 

(8) Flak suppression, other than the IRON HAND/ 
WILD WEASEL anti-SAM effort, is normally accomplished 
as an integral strike flight ftinction. It is a 
normal part of attack against heavily defended tar- 
gets, wherein a designated flight ot h\\ f.T^c.rK 
formation delivers CBU-2^/29 againpt. r:ak def 



(9) The ECH pods (QRC-160) enhance control cap- 
ability over North Vietnam in that they permit 
strike aircraft to remain at a penetration/withdrawal 
altitude of 1^+ to 15 thousand feet. Aircraft at 
this altitude, employing IFF/SIF, can be tracked by 
friendly ground, ii<:a, and airborne radars over mo-t 
of North Vietnam. 

(10) A coordinated search and rescue system i'^ 
operated in the Tonkin Gulf. Seventh AF maintain^ 
an SA-16 on orbit in t he southern part of the Gulf 
of Tonkin and CH-3 helicopters are constantly on 
ground alert for rescue support of operation^ i- 
North Vietnam. USN rescue aircraft from IF-77 pro- 
vide support for USAF operations in the northern 
regions of North Vietnam and Gulf of Tonkin. 'Fiehte- 
""Jr^ £°^3L°P®^^^i°^s in northern areas is pro- 
vided by TF-77 CAP fighters or diversion of 7th AF 
strike aircraft. In Laos, SAR escort (RESCAP) is 

air cr af t • 

(11) Photo reconnaissance in North Vietnam i^ 
accomplished by RF-1* and RF-loi aircraft based - 
Udorn and Tan ;.on Nhut. Special photo reconnais.-ance 
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is accomplished by the C-130/drone (BLUE SPRINGC) 
arid SAC U-2 aircraft (TROJAN HORSE). TROJAN HORSE 
ha!s been temporarily discontinued but is expected 
to" renew photo recce operations in the near future. 
Thlis activity is sensitive and is conducted outside 
trie Southeast Asia tactical air control system under 
a |direct mission directive from the Joint Ctiief r of 
Staff to SAC, Other reconnaissance missions as 
directed by the Joint Chiefs of Staff are conducted 
in the Gulf of Tonkin and North Vietnam. These 
sensitive operations have operated outside the USN/ 
USAF control systems. Aircraft involved have not 
presented an identification and control problem in 
view of the limited frequency of operation, direc- 
tljon of approach and the permissive air defense 
environment which has prevailed. 

(12). Leaflet drops. are conducted over North 
Vietnam by C-I30 and F-M- aircraft. These and other 
special operations by USAF and VNAF aircraft, operat- 
ing under MACV Operation Plan 3^A, are conducted 
under 7th AF frag orders and by execute orders issued 
b^ the MACV Combat Operations Center (COC) for 
Special Operations Group (SOG) aircraft. 

h. . Post^Mlssion Procedures 

(1) Following recovery from tactical combat mis- 
sions, aircrews receive. an intelligence de-brlefing 
in a con-lnuing program to update/verify enemy air 
defense order of battle, assess effectiveness of 
enemy air defenses, obtain visual BDA, and any other 
information which might Improve effectiveness. 

(2) Operations critiques are held by squadrons 
and wings for the purpose of analyzing tactics and 
techniques. 

(3) Reports are submitted under the CINCPAC 
OPREP and MIDEFO systems. 

(W) Following recovery of photo recce aircraft, 
film is processed under a priority system with 
emphasis upon earliest Photo Interpretation (PI) of 
fl!lm involving enemy air defenses and BDA. 
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1. iC-lIi ;,ir::nrn6 £arly V.'arniriE and Con:::'::: .'-.ir- 
crait (BIG EYL^ serve as extensions of the ground based 
aircraft control and warnine elements, providing radar and/ 
or IFF/SIF date, to the TACCCnS) . They operate from two 
assigned stations (one high, one low) over the Gulf of 
Tonkin and one high station over Laos, 

2. (S) The low station (Alpha) in the northern part of 
the Gulf of Tonkin is occupied during the conduct of air 
operations against North Vietnam. Operating at 300 to 500 
feet, aircraft manning this station provide radar anda IFF 
coverage down to 6000 feet over the Hanoi area. Infor- 
mation is passed by this platform to the TACCCNS) via 
r:?/::3B and/or by UHF through the KC-I35 radio relay, 

3. (S) The high station in the Gulf of Tonkin (Bravo) 

is flown at an altitude of 12,000 feet or above. This air- 
craft depends primarily on SIF to identify the track 
friendly aircraft operating over North Vietnam. Informa- 
tion is passed directly to the TACC(NS) by Secure UHF 
(using KY-Ss) or by HF/SSB. 

h, (S) Another high station (12,000 feet or above over 
northern Laos), provides IFF identification and tracking 
data on friendly forces operating in North Vietnam. Infor- 
mation from this aircraft is passed to the TACC(NS) by 
Secure UHF through the Udorn ORG or by HF/SSB to either 
Udcrn or Monkey Mountain. This aircraft can also get 
information directly to the TACCCNS) through the KC-135 
radio relay aircraft. 

5. (3) Aircraft jnanning these three stations operate 
from a Forward Operating Base (FOB) at Ubon, Thailand. 
The BIG EYE fleet presently consists of only eight air- 
craft, which precludes manning the Bravo station on a 
daily basis. The Joint Chiefs of Staff are nresently 
considering a CINCPAC request to increase the force to 11 
aircraft in order that all three stations can be manned 
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during periods cf air activity against'- North Vietnam. 
Action is expected to be completed, and aircraft in place 
in Southeast' Asia before the end of 



.pril, 1967- 



6. (Js) Imnrovements expected prior to the end 
include: ' 



Installation of QRC-2^8 and Cross-up . Approval for use 
of QRC-2^-8 has been obtained and aircraft will be modified 
and equipment installed at McClellan AFB. Cne aircraft 
with this equipment is now in theater. Three more aircraft 
are scheduled to be in theater by 17 April and all 11 air- 
craft should have equipment installed and operating by 
5 June 1967. With this equipment, BIG EYE aircraft will 
be able to identify and track friendly/hostile air- 
craft with operating IFF. 

7. (fs) Other Improvements Expected in FY 68 Are: 



a . 



Installation of GPA-122 IFF/SIF Decoder (Active/ 



Passive!^ This equipment is presently being installed 
on ground radar scopes in Southeast Asia and action is 
underway to have it installed in BIG EYE aircraft, 
priori to end FY 67. Mode 2 IFF is automatically read- 
out to the scope operator through use of a light gun and 
Modesl 1 and 3 are displayed by setting in the desired 
codes'. This equipment enhances the identity and track- 
ing functions by increasing the operator effectiveness 
in capability and speed of identification. 

b.| Installation of Radar Data Processor in Present 
BIG EYE Force or Replacement of This Force with ALRI 
EC-121S . Study is presently underway to determine the 
fastest and most feasible approach to providing auto- 
matic! track output information to the BUIC computers. 
ALRI (Automatic Long Range Input) aircraft are already 
providing this type of input Into SAGE and BUIC on the 
US east coast and may possibly be used to replace the 
current manual operating BIG EYE aircraft. Another 
near-term possibility is the use of current off-the- 
shelf equipment, installed in the present BIG EYE 
fleet, to provide automated data inputs to BUIC. ■ It 
is expected that one of these actions will be under- 
taken' in early FY 68. 
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. ^- Ir-.stallatlon of Secv.r e Hr/SSB . The rresent key- 
irir equipment to make aircraft nF/SSB secure ^ too 
.U.rrn for use in EC-I.?1 nircraft. Efforts tolecure 
this means of transmission with solid state or smal = «r 
Gquipment are oeing aggressively pursued to gain this 
capability in the shortest period of time. 

^* ^fc) Follov-on Equipment (Bevond 1968) ; 

^ a. Headquarters, USAF is currently evaluating an 
tSp^'Sir F^^^^^^'u^ command and control system to replace 
the BIG EYE high station aircraft and the airborne radio 
relay. This system, Tactical .Airborne Control and 
Surveillance. (TABCAS), incorporates an improved beacon 
tracking capability, a secure automatic data processing 
interface with SEEK DAWN, and increased secure radio 
relay capability. Installed in a large jet aircraft, 
the improvea altitude capability, combined with improved 
beacon tracking, will extend the low level surveillance 
and control capability beyond the Chicom border area 
Incorporation of the QRC-2if8 will provide all-alxitude 
tracKing of hostile aircraft. axw.LLuae 

Airborne Warning a nd Control System ( A^IAC^) . This 
system, under development by the Air Force, is the 
approved program to provide a new, state of the art 
replacement for the current airborne control and ' 
surveillance systems. The greatest single achievement 
of this system will be the capability of radar surveil- 
^v^tPTH^T®'' 2^ terrain (non existent in current 

fwfJ^ Scheduled to enter the inventory in FY 72, 

AWACS will be employed in Southeast Asia if hostil^-^ies 
extend through that time period. 
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!• (3) General 



a. Marine Corps forces operating throughouT: tne 
Pacific area are under -he command of the 'Comraandine 
General, Fleet Marine Forces Pacific (CG FMFP^C? ^ 
Marine forces are presently operating extensivoiy 
throughout the Western Pacific in both a dire-'^Ld 
oupporting role^to the US effort in the Mainland 
southeast Asia .-gion. Command and contro] of 
Harine -xorces opijrating ashore in South Vi-'tnam 

IS assignee to the CC, :il MAF. CIWCPAC ^a- 
airected that the III NLAF operate as a unl-service 
force under the operational control of COMUSMACV? 

b. The command and control of Marine air unit- ■ 

air units to the Republic of Vietnam fRVi\r^ • 
this authority through th^ nco ?S m exercises 
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f z ) Org=.nization and Fiunc'lon 

The FIPoT Marine Aircraft VJing <^^?/fA'-;) ir: 
a-^.iignea "cne resources required to conduct coriibat air 
operar.ions in support of the III VJ^? in the Mainland 
Goutlieast Asia Region. The CG FMAV.' exercises command 
and control through Marine Aircraft Group (MAG) com- 
manders and the assigned MACCS. Direct liaison and 
coordination are maintained with CHDR 7th AF through 
a designated Liaison Officer at the 7th AF TACC in 
Saigon,, and similarly, the 7th AF provides a Liaison 
Officer at the YlAkVi Headquarters in Danang. Addition- 
ally j liaison with CTF-77 is maintained in certain 
mritters pertaining to electronic warfare through a 
designated FMAW representative located in the Mavy 
Liaison Office (NLO), 7th AF TACC, Saigon. Direct 
liaison with these commands for certain matterr 
pertaining to air operations has been authorized by 
COMUSMACV. Per5:onnel and equipment required to 
support air operations are provided by the Marine Air 
Grou^ Commanders. For out-country combat operations, 
these are generally limited to air traffic control 
facilities required for air base operations, positive 
air control within the III MAF Tactical Area of 
Responsibility (TAOR), internal communications, and 
the tactical aircraft and resources required to per- 
form the air missions. 

b. The Marine Air Command and Control 3vctem (TAB A ) 
provides the TAG a system which enables him to coordi- 
nate and supervise air operations, but at the same 
time, has the flexibility to permit some supervised 
decentralization of control authority to subordinate 
contijoi agencies. The parts of the system involved 
in out-country operations are: 

(1) A Tactical Air Direction Center (TADC) 
located in the FMAW Command Poet at Danaug. 

Tl'ie TADC receives air operations data froir all 
external sources, including the TAOC, th^j FACP, 
the PANAMA CRC and TACC(NS) and the C0MUGMACV/7th 
AF[ TACC in Saigon and presentr this data in a 
manner that the TAG can carry out his command 
functions and responsibilities. 
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J I'l-i TAOC provider ir.e TAEC v/lth 
iaforrric; ' ion ctid facilitier to effect co;:trr'" 
the Chu Lai :;^ctor of responsibi i i ^.y . In c-.a-iT'' : -ri. 
it operaL'r.i in cloze coordination w\th t.h-- r.ir 
Def'^nGO Battle Commander (ADEC) local. '.d at the "^ih 
AF TACCCN-O (MOTEL) at Monkey Kountain, Danang,' 

(3) A Forward Air Control Post (FACP) at Phu Bai 



he FACP provides gap filler radar and conimimica- 
lon? facilities for the TADC and the 7th AF CRC. 



The 

-T: — — -n^. 

f;!oiikey 'lountain. At the present time this facility 
ir. under the coordination and control of the PANAMA 
CRC • 



c. The present system is essentially a manually 
operated system. However, by June 1967, s major por- 
tion of the Marine. Tactical Data 3y::tem (MT'D3) vil- 
be in plac^- on Monkey Mountain (Hill 6^7). Th^.- 
wil] provide, by automatic means, the capability to 
conduct Marine air operations including thf function- 
of detection, identification, and tracking of air- 
bornf^ targets, the assignment and contro] of inter- 
ceptor.-, the coordination of SAM units, the as-ignir^-^ii 
of air support aircraft to air support units, and 
earoute air traffic control. By August 1967^ a 
TacticaJ Data Communications Central (TDCC) 'a^^ an 
integral part of the OTDS at Monkey Mountain, will 
provide a digital data link between I^DG and the 
Navy Tactical Data System (NTD.?) and Airborno Tactical 
Data ^,ystem (ATD3) located aboard Navy ships and 
aircraft, r-o_ equipped and located in the Mainland 

^^^a Region and the Tonkin Gulf, (r.^.o TAB P) 
-ne TDCC 1- the component through which U;:AF i^rid NrA 
digital data ryr-.tem:: will interface witih KTD;'/^n■D^ ' 
wUr^n XheV.:ky and NOA data rystoms becom^:- op^.ra t ior:. . . 
Ac I hi:, time, .h-re are no major procedural ch^uj:«- 
• •quired. oome may eventuaJly be reauir=>fj h-caU'-^.' 
o: th.r. anticipated improvement In both the quantil" 
and quality of air operational data availabJ- and "'' 
the speed with which it is proc^c^od. 
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1 . 

m'liil pr'ovid*.'d ^y III -'-lAF, COivJ.'.'i'/iC kV^' 'l,': 
CiF-7|'V. Ihe- e equipments are idon:. 1 ri'-'i -.(i a^. - ''.■r . r, ■. 
in Lh'^-ir respec!:ive parts of this ."•••dy. Ideri* ii'iv:;- 
tiori |snd di^cusrion of the equipmeat provided ly III 
MAF/FiMJVW ir included in paragraph ^, Annex D of this 
AopPitdix. 

9. A Marine Air Traffic Control Unit (MATCU) ir 
provided by MiAG-i2 at Chu Lai for the purpose of 
provilding all-weather air traffic conirol in and out 
of trie Chu Lai air base control area. An identical 
capability is provided for Marine aircraft by 7th AF 
activities at Danang. Radar and Communica: ion equip- 
tn-^nt land facilities required are an integral part of 
the systems provided by the MAGs, 

f. Tactical aircraft and associat«:d resource" 
required to perform out-country air operation:: are 
generally cuoplied by four MAGs, e.g., I-^AG-ll at 
Danang, MAG-lo (3AR-Helo augmentation) '-tarble .-o'in- 
tainJ and MAG-12 and 13 located at Chu Lai. In 
addition to in-country air support requirements, 
these aircraft are performing the foliov/ing out- 
country missions/functions: 

(1) Strike and Armed Reconnairnance (F-^, F-8. 
A-6. A-i+). 

(2) Wight/All-Weather Radar Controlled .Strikes 
(F-1+, F-8. A-6, A-U). 

(3) Air Defense Air-to-Air Intercept.': (F-'i- and 
F-Sr.) 

(*+) Photo, Infrared, and Radar Reconns ir-.-.-^s'^i-r-'- 
dllF-W, EF-lOB, EA-6A). 

(5) Electronic Countermeasure? (EF-IOP. EA-6A) 

(0) Fighter Escort/Combat Air Patrol (F-^*. F-8) 

(7) In-Flight Refueling (A-^. KC-]':iO) 

(8) 3earch and Rescue • ■1-3^. CH-^6. UH-IE) 
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'/nrough th^^ TAC3. ' ho?r iilly Ur'v^C aviation a.-r^iir 

required for III '-lAF support ro that. ?uch 
r'j:rourcer rr.sy bo allocated in support oV other I'orc-^^r 
or nis-Tion". both in and out-country. The::^ arcer- 
are th^in assigned and r.cheduied by CMDR 7th AF on 
:/ne daily 7th AF fragmentary (frag) or^er in the ?ams 
r.unner described for USAF asset. The daily 7th AF 
i'rag order is forwarded to the CG FMAV vjherein tho;--? 
3:*sigriod mirsionc- affecting USKC assets ar^ iiiciud'-^d 
in tho daily FMAV; frag order covering all Mari:*'- air 
operationi*. in general. i:hrough mutual liaison and 
consent, the 7th AF frag orde- will ascie^n 'f/.'-IC 
ly i4AG because of the different aircraft r- jo :':••''•:/ 
modsUi: available in the respective Groupr. In 
r^rponse to th'; FMAW daily frag order a.nd ' b- :"-\. 
diily.frag order, which is available at t.hr, •..'{f,{] i.- .-r.! 
for coordination information, the Command ^ig Orri---r/ 
Gtaff of the MAG assigns the miscion to the appropric 
rquadron for execution. The squadron, t h-^n rr.&i.:-..- -he 
•necific air crew and aircraft acrignments . 

(1) An exception to the above procedure:: exir:- 
when Marine intelligence sources . confirm th'^ ^:;xi.7- 
tence of vital targets in the vicinity of t h^ d:iz 
in RP I in North Vietnam. If it i:^ d-'--rT.ined 
that immediate destruction of ~here l-..rr-'^f'* i:: 
vital and necerrsary. the CG F\W/L bv • rba; irrco. 
ment with CMDR 7th AF. can conduct irn^i-diav 
strikes upon such targets, provided tr.r-.t rh? 7th 
AF Conm.and Post is notified prior i r, i tiitiat itis: 
the attack. 

(2) "pecial mission requirement." I'-r '1%^ 
a.-.retr to augment CTF-77 opera t ion;- . 'ich ' 
^i'^ctronic countermeasure "support. ft'T-v;-:. •■d'--''i 
:'imultsneourly to the r^LO at the V'th* Af' Cc-r ' 
Po::t, .:aigon and to CG FKAVi. Th«:=:,. requ i r-'-'-n-'" 
aro then coordinated with other on.-fa' Lour • • 
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7th AF Command Post. Saiscn and placed on 
driily 7th AF and FMAW f 



ras orae: 



(3) In the event COOTSMACV declares a major 
emergency, CO FMAW is prepared to provide the 
CMDR 7th AF, for operational control, ruch air 
resources" as designated by COMUSMACV. 

{h) FMW message frag orders covering a period 
0600-0600H for the following days' operations are 
issued daily* 

(5) Daily frag order information is passed to 
and held by all Navy, Marine, and U3AF air coor- 
dination and control activities. 



b. 



Target Selection/Assignment 



Target selection and assignment for Marine air 
forces is made by CMDR 7th AF (TACC-Saigon) and 
coordinated with the FMAW Liaison Officer at the* ■ 
7th AF Command Post, Saigon. Target dossiers are 
prepared by the MACV/7th AF Intelligence Center in 
Daigon on ail appropriate targets and forwarded in 
advance to the FI4AW. In general, adequate numbers 
of each target dossier are forwarded to permit each 
MAG and the Wing Headquarters to retain" copies , and 
in ad|dition, have sufficient copies for the strike 
air crews. Normally an adequate amount of general 
pnotojgraphic coverage and enemy order of battle 
information is available at the Wing and Group H«ad- 
quartjers to fulfill air crew needs for un.^cheduled 
misrions. Track and station positions and time d&ta 
required for those missions lacking Fpecific ts.rgei 
assignments, e.g., electronic countermeasure , in- 
flight refueling, reconnaissance, and search and 
rsscue missions, are provided by either the 7th AF 
or CT;F-77 to the 7th AF Command Post, Saigon. It 
is then either placed in the daily 7th AF frag order 
or relayed by direct communications to the FMAW 
TADC, depending upon the tirgency. 

Ordnance Scheduling , 

Ordnance to be carried on all Marine aircrsft 
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■.'■■•v'-Q i:\ cu-.-counrry ■:z;:::tai operr-rio".- ^' 
■^'i T'vh A? in coordi:::. ; loi: vith" * ^■^'p'AV'" ^ ' =■ ^ -r- 

'' * -■'".'! i:i'"Ii;c.-c the .'• pPT'^nr It: ' - -'-i.- ■■ ^ 
. ' ■■ 'iV typo or tcrg'r? \C' be'^-rurk. "fh^ ■vn-'"^r'"" 
ar.d fuzing i; normally rp':^clfl--a oil ;,r..-." 
■^■'-^y ,■ 11 /il- i r^g crj:. r :v/ c'r^^ - ^-.o^u.- ■» t ■ - 
ih. [-lAV; TADC. ThiF l!>orrn-ti-:: ir" a^*— ' -cr- ' 
- :.iy provided on the frag ord'^r. 

^"^ • Air Crnv P.Tjofing; 

larorm&tiori uecac?ary to accompli::}-, t j i- froy 
y-r-i-lijig ir: provided by inteljig-nc- •iJi;,rf,;ir i . 
• ly^^t don.- inr::, general operating i.:::M.ruc Mor, ( u;,- 
a^t.-d by periodic general frag order and dc^ily 

the n^puDiic of Vietnam involved in out-countV^air 
Ch.'-'i' ^^frw ^i^fields located .t Danang end 

fb ^n^; ^ rixed-wing aircraft, and Marble Mountain 
lU.^-.aag) tor helicopter?. wu.ii.ixii 

a. Danang RAPCON (7th AF.) provid-- a^r iraffir. 
control for all aircraft operltion^vi^hL '^h^ a?.- 
■ a'p' ?fhi":^ P^^^^S Approach Control 1:1 acco-J- 

p vith a?reemr..nts made with th- Di— ^.o-^-^I 
- VU Hviation (DCA), Republic of Vi-.tn;..r„. " "* 

b FMAW. by mean r of arrign-d MAJCU. nrr-^i^r ^ 

control for Chu Lai and MarM- ^iCm^ra^:' : i^ 
Pcce. ds coordinated with Danang RAPCON. ^pV--"-'- 
--ice with agreements made with DCA. * -cc.r.- 

AMA?* ^^"s^ng Control and Reporting Cent'^.r (c^r) ^Pir.' 
AMA), as a control agency for th^ h Air .^.^ 

'■--st^ncffor^'^?^'^ navigational' and' 'ir ^S^?;^ ; 
■ipon re^ue^^t!^ ^"'^^^^^^ '•iountain) 



A_:;p'- '.l: ix 
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ci^ i'larliiS s^ir craft ii-vclvv:: ii- 5-u*. -couri'ry op^raiion, 
i-^Dort through the rlACC:* tc- the 7:h A? TACJ. Or.ce 
tfi^r^e aircraft have reported in :o the ■7th AF TAC3, 
cocrd illation and control procedures are identical 
to those prescribed for 7th AF air " '''' 

r::is£ion£ flown by Marine aircraft 
air operations adhere to 7th AF p 
tney I report in to a CTF-77 air cc 
At that time, and while in CTF-77 

bility. the aircraft adhere tc the 

control procedures herein described for CTF-77 air 
ODerations . 



—.ft. Soeciai 

support of CTF-77 
■durer until 
.^oi facility. 
?ar of respon:'i- 
. ordination and 



5* (S) Post Mission Procedures: 

Aircrews returning from nir^ciotis report to the 
MAG Headquarters for debriefing. Dobriofing in con- 
ducted in accordance with a FMAVi standardised dobriof- 
ing form. Thir: form is completed ly KAG ."taff p^^r;-on< 
riel. verified by the air crew, aad forwarded to the 
F"IAW Headquarters. FI4AW staff personnel convert the 
data provided on the debriefing form to digital infor- 
mation on a Mission Data Collection ".heet (MDCS) and 
transmit it by secure communicat ionr to higher com- 
mands, e.g., C0MUSMACV/7th AF, CINCPAC, and the Joint 
Chiefs of Staff. 

b. Timely reporting of perishable intelligence 

dataj collected ■• by air crev/s is transir.itted most 
expeditiously by either direct secure voice or by 
"flash" priority message communication to COMUS'-IACY/ 
CMDR 7th AF in 3aigon. 

c. Photo or other sensor data recordings obtained 
during strike missions flown in support of 7th AF/ 
CTF-77 requirements are forwarded by the most rapid 
m?^ans (air delivsry) in accorcance with 7th AF/ 
CTF-77 established procedures herein described. 

d. Special Electronic Warfare reconnaissance 
information is forwarded in standard TOP SECRET 
format to higher Headquarters in the same manner 
as described above. 
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ANNEX D TO APPENDIX G 



COmUT'IICATIONS 

(S) Intcr-Servlcg Coorain&tlon and Control 
-vnios tions 



a. Control of US air .OV' era tions over North Vie'"-=- 
exercised jointly thro\:eh the 7th AF TACC (NS^' c" 
"onkey Mountain near Danan?? and the USN PIRA2 shit 
the Gulf of Tonkin. Control is based on the colle'-t'-'c 
excnange and correlation of all available informar-^on ' 
from surface and airborne sensors as well as the 
direction of comnanders. Near real time voice 
r:?ordination among widely separated sensors and 
control centers is .principally effected on unsecu--- 
L:.r (radio relay) and HF -.'SB circuits. Limited 
pcint-to-pomt secure voice circuits are available 
Vt5.i3i^? Integrated Wide- Band Communication Syst^- 

In addition, the Kavy STEAM VALVE sy^t'^'- 
pr-viaes a very limited capability for shic/shore -2- 
jc<: ure voice but has provf ii to be curabersorie and u>--.- 
iinolo to the operators. V.riile some shor: rang'^ U-*^ 
voice coordination circuilz are cryptograr ^linali v 
protected with the KY.8. the use of the ?A'-8^ic 
^iraited to surface units and certain large airc-af^ 
due to its size and availability. A miniaturized 

fnr'^y^fl^n^! ^-^l ^^'^ ^--2^' ^^i^g procured 
101 J I e>a installation in tactical aircraft. To' ^ 

VI.- extena voice security from the. contrci cente^^ = 
lo strike aircraft. 



he essential voire and teletype ccc-:inati:.n 




^'■■i Communications (iiavv 

3. General . Tactical corr.:n':r.ica tion- --j; 
-•-•OPtn Vietnam air operat icr:?. include UHF v-- 
■y- •/ tactical aircraft . L'v.r-Dort com.T.ui- i - 

. oy-^d \.y other air is-« ^ir^ts 

'-.izr^ ?reQ:,ency (HF) voice, r.^dio teletvop'^' '"^r.-^ 
vO'i:.p:':ent for long range (beyoad line of r\i::- 



[ _ ■ 
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communications. These unitT: employ iJHF. or VHF for 
short range communications incident to air operations 
and, to a lesser degree, for surface operations. The 
following is a description of communications 
directly and indirectly involved in YANKEE TEAM 
operations. TAB C is an overviev; of 7th FLT 
communications in the area. The elements and 
programs shown in TAB C are keyed to paragraphs 
in this annex where they are discussed. \Ihen 
applicable, items are cross referenced tc other 
sections of the report. 

b. Tactical Aircraft Communications 

(1) Carrier strike aircraft utilize UHF voice 
communications for mission coordination and 
execution. This includes co-)rdination involved in 
aircraft launch and recovery -.ind control ■-•[■ the 
aircraft while airborne, y-tst of the vuice UHF 
communication equipment empl yed is of !.ne 
standard 225-'^00 megacycle'. 1750 channel type. 

A few aircraft have 3500 j ' .:nel verjiorj:i v:hich 
permit ttining in 50 kilocycle Lncrements . vice 
100 kilocycle tuning in t.\e 1750 channel equip- 
ment. Tactical aircraft o n-..-nunications . in 
general, are limited to UH? primarily by antenna 
considerations. Lower f re .^^u jncies require large 
antennas which are mechanically incompatible with 
high performance aircraft. "isTiile VHF is used in 
some aircraft, it is no" ..iuely UGed in strike 
aircraft. Various relay .yva'-ems ( MIDDLE- MAN 
concept) are employed tc i -:-lay UliF transmissions 
to and from strike aircrai " . Included c^re UH? 
relay devices in escort s =L:id support v.ir- 

craft such as zhe E-13 s.r.t -'. . Larger :ylr- 
craft such as the EC-121M bl) LOOK) provide UHF 
relay service in addition y -.iar and EL.:'.'T 
advisory functions. Air-' -Tir data trariGfer 
required in the MTDS/ATLS • is accc :l^■:liiih•-- 

on QHF. Additionally, ztv- : - l has a HF .{:/ir--o- 
surface data transfer cape- :.li-.y. Cryptographic 
protection of these data* 11:.]::: Is to be achiev'=^c 
during I967. 

(2) A prograir. has te-^n i;.:.- i- zed for 
implementation during ~i • :•: v;riich will proviL-:. 
UHF voice security devices :::r tactical aircrai"-. 
These devices (??."-28) v;Lll r-~v:::it L^ediate 
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SEVENTH FUET COMMUNICATIONS 
(SYSTEMS/ElfMENTS) 



I EA-3B, RA-5C 
I EUNT, PHOTO 
'para 2. CCD ; ^, 



KV- 28 UHF 
SECURE VaCE 
PARA 5 



NAVCOMMSTA 
JAPAN 



TACTICAL 
AIRCRAFT 
PARA 2.8,(t) 



OANANG 
PARA 2.C.(13) 



1; 
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I UUUutCK 

(SECURE 

vacEj 

PAR A 2.C fl4jl \ 



ATCU 
PARA 2.C.(|5) 



SAIGON 
(7TH FLT MCGILE 
AIR COORD 
TEAM) 
CTU70. 2. I 



PACIRC 
TACTICAL 
SECURE VOICE 
PARA 2.C.f!6 



CRYPTO EQUIPMENT 
TABLES 3-21 



0C-] 
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secure voice communications with and amone 
tactical aircraft. Communications analysis 
indicates such a capability will enhance the 
eflectiveness of strike aircraft. The KY-8 
the larger version of the KY-28, is currenriv 
wned by surface units and larger support 
.-..ircraft. The PCY-28 program is outlined in' 
r ^ragraph §. The KY-d program is discussed in 
i'-ar.-grapn b. A compilai^ion of acditional 
•'"-Sron^h^o?-" equipment is contained in Tables 



- aircraft communica- 

-np ^'^^ equipment! 

ip'^f?f.,^^^^^^^*' including the EA-3B and 
l"'^ '^^^ ^ High-Frequencv Cingle Side- 

EC-121M has an hF SSB encrypted 
['tll^^---'^'^ capability, perr.i-.ting netted 
...nmunicajionr among several subscribers. The 
• ''1° cfPabillty is discussed in Volume III 

'•a R ttie employment of the BIG LOOK aircraft. 
i.i3 B to Annex A describes BIG LOOK. 

(a) Extended tactical control of carrier- 
b^sea strive and AAW aircraft Is effected 
l^l^"}^ --JDE installed in the E-2A air- 
^Ir c^nr.;;? 'i^craft is equipr.ed with advanced 
"n1n™2^^ '■adar and supporting electronic 

^° perform this mission. 
-ommunic.-:ti;ns are provided for UHF air-to-ai- 

^ and data transfer. * 

h HF air-i,o-surface data/voice i < nk is also 
Mni^'*^'^- .^e design of the Ac;;-ae (coimnunica- 
l %T'fn f'^^Vr^°''' IfT- package) remits the 
^-2A to 1 unction as an airborne UHF relay 

^2 its air control mission, 
-liiioe capability! ' ^^-to-surface data/ 




developed for encryption of the ^ir-to-surface 



ET 

— Annex D 

^^'3 Appendix G 



HF data link and delivery of the KG- 23 has 
been accelerated by direction of the Dieputy 
Secretary of Defense. It Is currently under- 
going operational evaluation, and delivery to 
fleet units is scheduled during the last 
quarter FY €7. The requirements for UHF 
secure voice in the E-2A will be fulfilled 
with the installation of the Ky-28. Delivery 
of the KY-28 to the Navy is now scheduled to 
commence during April I967. However, the 
aircraft nianufacturer indicates Ky-2o 
installation kits for the E-2A will not be 
available until October I967. The ASQ-88 
must also be modified to operate with the 
Ky-28 for direct UHF communications and to 
enable relay of the Ky-28 encrypted signal. 
It may be possible to accelerate these 
modifications and the manufacture of installr^- 
tion kits since a secure voice capability is' 
necessary to realize full utilization of f^- 
E-2A/BIG LOOK/BIG EYE potential. BIG LOOK 
and BIG EYE have KY-8s installed which are 
compatible with zhe Ky-28. An accelerarec 
schedule is being investigated. 

(3) BIG LOOK Aircraft Communications 

(a) The Navy has deployed two EC-I2IM 
aircraft under the operational control of 
7th FLT to provide tactical warning agair.s- 
enemy defenses. Pro ject name "BIG LOOK" 
has been assigned to this warnins: effort. 
The BIG LOOK aircraft are now oioerating :r'r. 
Danang in direct support of CTF-77 and 7-.;- 
AF air combat operations. Three additions 
aircraft will be deployed by June I967. 

^^^^H^BX^'^^ssicr.^ar^^^ow^^^^re^^^? 

tracks in -the Gulf of Tonkin. V/arnings \c 
airborne units are transmitted on UHF <^us >' 
channels. The EIG LOOK aircraft has one v^" 
A/G encrypted teletype circuit, zhe functl:: 
of which is described in Volume III. 

(c) The commijuiication capabilities c:'' - 
BIG LOOK aircraft are shown in TAB D. 
LOOK equipment and functions are listed L:\ 

Ai-.:-.e:.: 
Apr 5;. 



TABLE 1 

' IG LOOK Conmiunications Equipment/Functions 

•Vrr NO CAPABILITIES JEOIHCTION ^MPL0iT7^,.. 

.'-•.;7 UilF (22!j-40Cmc) Voice Extend uHF RMG 

17' 0 cha- A/A,A/G,A/S i; :.rj1:- riet 

UHF Relay QBlHf]' 
TAR * 

« 

<C-101 1 VHF (ll6-150mc) Voice' FOG 7:pr 

680 Char A/A,A/G,A/S MisGi'.r: Coord 



• / .>::;^.^A 1 HF (2-'^-:n.:;) 

14,000 O.an 

;HC:-119 1 HF (2-30mc) 

, ^ 



3AR 



Voice 

A/A,A/G,A/C KIi.o:.- . Cooi-d 



1 TTY Enc ■ asr 
100 WPM 



Voice, RATT 
'A/A,A/G^A/.^ 



TTY Security 
A/G,A/S 



2 UHF Secure Voice A/A,A/G.,A/? 




KEY 

"F 
D 
F 

n 

D 
E 



urity 



'1 1-Zbh 



TAB D TO ANNEX D TO APPENDIX G 

BIG LOOK COAAMUNlCATtON CAPABILITIES 



TACTICAL. ACFT 

UHF vacc 




EA-3B 

VA vacE 

HF/YHF/UHF 



C 
D 
6 



AlfV GROUND 
HF/VHF/UHF 

vacE 




EC-121M 
AIRCRAFT 



VGTTY, HF 
OANANG 
NCS PHIL 
{■HfbsAF) 
RRAC~SAR DO 
TARLAC 



AIFVSHIP VaCE 

HF/VHF/UHF 



SEE TABLE 
FOR EQUIPMENTS/FUNCTIONS 
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(^) Aircraft Carrier Communications , Aircraft 
carriers are equipped to function as mobile air 
.•stations and have the communications cfipability to 
perform this mission. In this capacity, the 
carrier in equipped to provide communic-'itions 
incident -.;o air traffic contrcl inciudin;^ innd/ 
^aunch, mission control, fighter intercept r^^'^zrol 
carrier controlled approach rCdA), and oth«»r^ ' 
aspects of air operations, "'"'rious HF system:-, 
are installed for long ranje nr.ip to shore a- i 
Jhip to ship communications. .:hort range 
communications incident zo shin maneuvering a: d 
aircraft operations are accon'r.:)dated by UHF =-d 
VHF systems. Capabilities a.-.d associated 
equipment for a typical CVA ('.'SS COFJSTELLATTOr, 
CYA-64) are shown below and 1:. TAB E. Cominunica- 
-ions suits for other C^/As vary but th=-i^ 

•-•apaDilities will be simila_'. Terminal ec";i'^^''^nt 
-teletypewriters, frequency r-.-cndardsT corv^^r^rs 
■rtc) are not shov;n. " ' 





CVA-64 


CCLHMUh'ICATI. 




EquipTe: 
vary i.j 


It: (CONSTELLATION, C\^A-»: 
other CVAs) 


': .;v/ri: Comrn i"\ ' - ■ 


TYPE 


. NOj, 


CAPAEILIi:.: 


FUKCTio:: 


V7RT-1 


2 


300-550 ••• 


Iran :t;. it 


SRC-1. 


1 


2-30 r:c 


Tranjr.l: 


URC--: 


k 


2-30 r.c 


Tra?; - - -■ - 


wRT- :. 


10 


2-30 


irai'-j 


UHT-7 


2 


115-1:-^: v.. 


Tranc:.:.: 




r, 


— r- 1 




r;KC-iv 


1 








4 




Xrni^ .': 


r.Rc-'-:i 


3 




Xmii ^: • . 


TEE 


10 




Trar.3:: .1 


CRT- 3 




~ :C a nd ■■ ' 


V • Ti'aiis:' ' • 
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YANKEE TEAM CVA COMMUNICATIONS 



AIR STRIKE 
CONTROL 
HF, UHF 



LJVUNCH- 
RECOVERY 



SHORE 
SHIP RECEIVE 




SHIP SHORE 
TRANSMIT 

LF, HF. 
VOICE, TTY 



SAU, SCREEN 

HRAZ 
HF, VHF, UHF 



CVA 
CTG 77. X 




A AW 
NTCS. ATDS 
VOICE- DATA 
TTY 



USN/USMC 
USAF 
CROSS TELL 
MF, UHF 




HF VO:CL, -T' 



-C0NFTD5f:T: .L 











7TFE 


NO. 


CAPABILITIES 


FUNCTION 


IIUC-^I 


3 


121.5 or 2^t3.o .mc 


'I'rau jmi t 


I3RR-3 


1 


14-30 kc 


Rcvr 


SRR-11 


9 


14-550 Icc 


Rcvr 


R-390 


6 


500-2250 kc 


Rcvr 


WRR-2 


6 


2-30 mc 


Rcvr 


R-390 


29 


2-30 mc. 


Rcvr 


R-1051 


6 


2-30 mc. 


Rcvr 


R-274B 


1 


30-260 mc 


Rcvr 


VRR-27 


2 


115-156 mc 




VRR-35 


15 


225-400 mc 


Rcvr 


UCC-1 




TTY ::ultipie:^ I:::rmii.r.l 




'rT-321 


1 


FAX 


Xmit 




8 


NTDS Terminal 


NTDS 


USQ-20 (v) 


1 


NTDS Terminal 




HL-1,2 


3 


TTY Off Line Crypto 


Enc rvct/De 


KW-7 


0 


TTY On Line Crypto 






4 


TTY On Line Cryp^c 


Transr.issi 



KNR-3? 
KG- 14 



TTY On Line Crypto 
7 Key Generator 

?IR.^.Z/SAR CoTJi-unij^-L 



Secur: : y 
Encrypt /Decrypt 

Mul 1 1 - hanne 1 DCS T 
Dec ryr " ion 

Mult 1- Channel BCST 
Decryption 



(a) Specific ships have been assisrne- - ■ the 
i-xee-- Commander tc CTF-77 for PIRAZ, SAR^ar.d AAW 
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duly ill YAflKEE TZAM Operat ioriij , All PIRAZ 
ahipr; ^re configured far IITEC operation. 
The CRC-I6 is the four channel HF trans- 
mitter-receiver used for KIT.? transmission/ 
reception. Usually only two channels are 
used :'or MTDS application and the remaining 
charriels can perform other HF commiinicaticns 
functions. Ships designated fur ?TRkZ/S\?y 
/vAW -138 are llc'ted below-. Co:-:''JMunicr>tions 
suj. .:; have beer, increased to r>-ovide the 
indi :::4ted capubilities . li: ..'..r.ss wi>:rc 
eauipment is not available^ :-.^.r:ling ?nd 
foundations are being installc:d and equipment 
is rctated to the units in the forward area. 

(b) P1RA2 

1. r.hlps r?^1rnated f-r PIRA7. Duty: 

■'hip To CTF-77 
CG]"'-^' - I "liaEEA.?.: -J' 

L-L'}~2'.. - I-ZLrlA? Oct ''.7 

DLG-2-.. - V.V.im^KIGH': May 07 

rLG"33 - ?ox Jivr. e7 

ii^::;-ii - I's.Kkn ?~c k6 

: '11. ;.: ■ . T ■•-11 . 
c orjr.v 1 : ; . I L : : : s : o p at 1 1 1 * ' T o t ■ ?IF^'. . ' • ; ' : t v : 

^.. 'JrS " rcure -jf Devi-G : CCY-S) 

: VS ;_-n£:tlt-. -r. fc! f^r "D. L: for 



•i: 



ul.- 



Anrie:-: D to 
/•T'uenuix G 



f. Multi-channel broadcast rtjceytion 
equipment, channels 1-7, Type "N" Crypto 
system. 

£. SRC-lD - NTDS terminal 

(c) SAR/AAW 

1. Ships designated for SAR/AAW Duty: 

^hip To CTF Control 



BUCHAKAK 


Oct-Dec 


66 


PREBLE 


Oct-I>ec 


66 


H.B. WILSON 


Oct-Dec 


66 


WABDELL 


Oct-Bec 


66 


HOEL 


Oct-Dec 


66 


BERKLEY 


Oct-Dec 


66 


GOLDSI ::-.OUGH 


Oct-Dec 


66 


STODDERI 


Oct-Dec 


66 


DAHLGREr: 


Mar 67 






Jul 67 




coo::tz 


Dec 67 




DE^-:IV 


Dec 67 






Jan 68 





£. "f,c:-- v;ill hD.ve the lollov/ing 

•:c]rjr.u:.icatio:.£ .-patility for SAR/AAW duty: 

a. 1 jr.T Secure Voice Device (KY-o) 

_b. - H'" transmitters 

;J. 7 V::" transmitters (4 quick shift) 

d. Z V>T receivers 
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AGMR CAPABILITIES 



I SHORE ' 
I 

I BROADCASTS * 

L J 



MULTI-CHAN 
SHIP/ SHORE/SHIP 
TRANSMIT- 
RCCEIVE 




MULTI-CHAN 
RELAY 




PONT-TO-PaNT 
TTYREL-AY 
3 OIFF Pa NTS 
SIMULTANEOUSLY 




SIX 
LF RCVRS 



AGMR 




44 

HF RCVRS 



ONE LF 
TRANSMITTER 



UMITED 
TIY AND CRYPTO 
: REPAIR 




GDF-1 



Tab F to 
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Appendix 



3. During ir..itial phases of the PIRAZ/ ' 
SAR/SAW concept, equipment pools have been 
established at Subic Bay. Equipment in 
pool: 

a, 3 URC HF transmitter/receivers 

b, 3 SRA'-22 

£. 3 GRC-27 UHF transmitter/ receivers 

(6) AGMR fUSMavy Communications Ma,jor Relay Ships) , 
USS A:;r;APOLIS ana USS ARLINGTON 

(a) The USS ANNAPOLIS (AGMR-1) and the USS 
ARLINGTON (AGMR- 2) are converted aircraft 
carriers modified to operate as-major communica- 
tion relay stations. Each has the capability of 
performinr uhe services of a naval" shore 
coiranunicaticn station. Primarily, the AGMF.3 
provide mobile communication facilities for 
coiTimand ar.d -ontrol of fleet operations in fire as 
•..i.ere shor-i .-"aticns do not exist or are 
ir.adequate. The ANNAPOLIS became operaticnal in 
June 1964 :\:\d has been on station in the Souzh 
China Sea /l.-.ce November 1965. The ARLIIIGTC:: is 
currently •'.■idergoing fleet acceptance trials 
and will be deployed in support of Southeast 
Asia operations by September 1967. Both ships ' 
can accept h-=-los for operational supply support. 
The AITlsAPOLC: hhs been in the Yokosuka, 
shipyard und.^rgoing repairs but is expected : c 
be back on ::■ a:: ion.. during March 196? . \fnile the 
A:JivA?0LI3 hi./, been operating off South' Vie~n:im, 
i- v;ill oe. cpe rations further north ir. 

L- up port :f ■■::?:££ TEA!'! operations upon 
completion .:' current repairs. 

(b) Afl::it units operating in WESTPAC have 
beer: u:-.r-.ni::. -.z in their praise of the AG*:R 
services indicating the important role cf the 
AGMR in Sou^/::east Asia naval operations. Ths 
ANKAPOLLT i.^.r. a crew of 750 officers anc; .r.er. 
while the A.-LINGTON has a crew of about O'OO. 
They coth h- :e similar capabilities v/iti. i:::^ 
ARLIjGTOT: ' :ezi:in reflecting "lessons learn:--::" 
witr. the A:::-AP0LI3. (See TAB F). 
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(V) GTEAM VALVE Prop:ram 



(a) Project STEAM VALVE was initiated during 
1965 in response to an urgent CINCPACFLT require- 
menx for a HF secure voice capability to coordinate 
rth PLT air operations. STEAM VALVE, an interim 
program, is installed in the 7th PLT flagship, 
attack carriers, specified cruisers and at 
supporting snore commands indicated herein. 
Fifteen complete systems were ir.itially procured; 
six for shore terminations and nine for 
Installation in selected ships. Subsequently, 

the shipboard equipment was rotated to YANKEE 
TSAIvi units with a total of twenty- three ships 
configured to acconmiodate STEAM VALVE equipment. 
The initial installations provided subscriber to 
subscriber secure voice but was not capable of 
beir.G netted. A netting feature is currently 
being incorporated. 

(b) Comm^d Subscribers 

1. CINCPACPLT Headquarters 

2. COMSEVENTHPLT Flagship 

2,* YANKEE TEAM carriers/cruisers 

4. COMNAVPHIL 

5. COMNAVFORJAPAN 

6. COMSE\rENTHFLT Detachmen- ''c" (TAN SON 
::HUT7, for coordination with T -r. af Conunands 

7. Chief of Naval Operaticno (Flag Plot) 

(c) Ships which have provisions fcr STEAM 
VAI'E or are planned to receive installations: 



1966 



USS OKLAHOMA CITY 



CLG 5 



USS ORISKANY 



CVA 3^ 



USS INDEPENDENCE 



CVA 62 



^USS TICOHDEROGA 



CVA 14 



SB 
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*UZS liAWCOCK CVA ![) 

♦USS BONNE HOMME RICHARD CVA 31 

USE RANGER CVA 6l 

*USS KITTY HAWK CVA 63 

USS PINE ISLAND AV 12 

1967 





TWTP'PPT'n 


CVS 


11 




TTWrPP OPT QT? 


CVA(N) 65 




PnNQTTPTT ATTnW 
U U IN 0 1 JtiXALJi 1 X UIi 


CVA 


6h 






U V A 








CVA 


41 


USS 


ESTES 


AGC 


12 


USS 


ELDORADO 


AGC 


11 


USS 


MT MCKINLEY 


AGC 


7 


*USS 


PROVIDENCE 


CLG 


6 


USS 


CANBERRA 


CAG 


2 


USS 


TOPEKA 


CLG 


8 


USS 


GALVESTON 


CLG 


3 


*USS 


P. D. ROOSEVELT 


CVA 


42 • 


USS 


FORRESTAL 


CVA 


59 



••'•Currenvl.y have system on-board 

(d) STEAM VALVE Equipment 

1. 1 KY-537 VOCODER 

2. Secure System Controller 

3. System Isolator 



SECRET Anriez 
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It. 1 TSEC/KG-13 Crypto Device 



i. 1 FYC-9 HF Modem (ship or shore) 

6. 1 FYC-9 HF Modem (shore only) 

The foregoing equipment occupies approximately 
two and one half standard 19 inch racks. 

(e) Comments 

1. The STEAM VALVE program was established 
as an interim system. However, an additional 
29 units are now being procured to expand 

the program. Four of these systems will be 
used by the USMC in communication vans, the 
remainder will be utilized in selected shi:;s, 
shore stations and for technical schools. ' 

2. CINCPAC has submitted to the Join^ 
Chiefs of Staff a statement of requiremer.- c for 
tactical narrowband secure voice equipmen-T 
Based on this submission, the Secretary of' 
Defense has directed the Joint Chiefs of 
Staff to evaluate CINCPAC requirements 

and submit recommendations by 1 March 196" 
The status of the resulting study is discussed 
. In paragraph 2b(16) of this Annex under 
Narrowband Secure Voice Requirements. 

r ^8)Qperatlons While Employing E1pr >troniG Enl=ci.^n 

Control (h34CON) for Communigat.i Sn Dp^ pti t. i nTTTT;: 

Radiation Silence 

(a) Control of electronic emissions in fc-ce 
operations can be divided into two separate ^--as: 
\1) those radiations emanating from electror = 
sources such as radar, IFF and various weanc-^ 
guidance systems and (2) those radiations inc-'"^-t 
to communications. The former operate at fre- 
quencies- in the UHF band (300-3000mc) and hi-'h^- 
where radiations are limited approximately tc 
line of sight, a function of the height of 
both the radiating source and the detecticn 
device, and the power of the transmitting sle-ent. 
ine radio distance to effective horizon is giver 
with a good approximation by: 

d=\^ 
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where: h = height in feet above sea level 

d = radio distance to effective 

horizon in^miles, when h is very- 
small compared to the earth' s radius 

Accordingly, UHF radiations are susceptible to 
detection, jamming and decepticr at relatively 
short aistances only. Enemy threats and US 
coaintermeasiires associated with these functions 
are addressed elsewhere in this report in the 
Weapons and Munitions section. Conversely, 
radiations incident to long range communica- 
tions upon which the CTF is dependent (HF, 3 to 
30mc, and lower) will propagate up to several 
thousand miles. Information ccn'.ent is pro- 
tected cryptographic ally; howevfiv. the location 
of the source of radiation can \:r determined 
accxirately from these distances ucing direction 
finding (DF) techniques. 




(c) The Satellite Communi 
shows promise of partially me 
for EIICON couimunicati^ns, Ih 
this development as a part cf 
.jAT l.-. program. 
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NAVCOMMSTA PHILIPPINES CAPABILITIES 



MULTI-CHAN 
BCSTS, LF, HF 

SlMULTANeOUSLY 

KEY XMTRS AT 
PHIU GUAK JAP 



FLEET MULTI 
CHANNEL 
SHIP/SHGRE. SHIP 
LF, HF, TTY 




BIG LOOK 
AIR/GND 
HFTTY 

(to SUPRAD} 



NAVCOMOP NET 
NAVAL TACTICAL 
COMMAND 
NET TO 
7TH FLT CMOS 



DCA COMMON 

USER TRUNKS 
(TOOTHER NCS) 



SUPRAD 
FAQUTIES 




NAVCOMMSTA 
SHILIPRNES 




PACASW 

. NET 



LOCAL AREA 
AIR/ GROUND 
HF, UHF 




CG, CVA« 



HARBOR 

CONTROL 
NET 



STEAM VALVE 

TERMINAL 
HF TACTICAL 
SECURE-VOICE 



TACSi VILE 
P*?CjAOCASTS 



TALK QUICK 

SECURE 
VOICE NET 
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TAB I TO ANNEX D TO APPENDIX G 



SHIPBOABD AW/UCC^l INSTaLHTIOW 



CRYPTn 



Send/ I 
Moii/R«c( 



F I ^f^P L 0 f ' » A R ftnnM --:3C ROOM 



SlPWAp SPACES 



OTHER SPACES 



Send. 



- -KK-T. 



Chinnel 
A 



B 



Channel 

C 



Ch a n n e I 
D 



Chinne 1 
E 



Chanitpl 

F 



Channe 1 t 

G 



Ch anne i 
H 



Send^ 



SECURE TELETYPEKRtrER 
ROOM 



RADIO 
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A-.mex D to" 
Appendix G 



CONFIDENTIAL 

—r^ — 

TAB J TO ANNEX D TO APPENDIX G 

MULTI-CHANNEL SHIP TO SHORE 
CIRCUIT/CHANNEL PLAN BY SHIP TYPE 



TYPE SHIP 


A 


B 


c 


D 


E 


F 


G 


H 


AD(FF) 


X 


X 


X 


X 












X 


X 


X 


X 


X 


X 


X 


X 


AGMR** 




X 


X 


X 


X 


X 


X 


X 


AVP 


X 


X 


X 


X 










AR(rF) 


X 


X 


X 


X 










A3 ( r r 


X 


X 


X 


X 










AS(F3M) 


X 


X 


X 


X 


X 








C AC FFF) +• 


X 


X 


X 


X 


X 


X 


X 


X 


CAG/CG/CGK 


X 


X 


X 


X 










CCCFFF)*** 


X 


X 


X 


X ■ 


- X 


X 


X 


X 


CLGC non-flag.) 


X 


X 


X 


X 










CLGvFFF)** 


X 


X 


X 


X 


X 


X 


X 


"/ 


:VA/CVA(K) 


X 


X 


X 


X 


X 




X 






X 


X 


X 


X 












X 


X 


X 


X 






X 





- Twc full systems 
^* - Six iUll systems 

- Foiir full systems 

Ships with less than eight channels allocated, 

nay as crsiational conditions dictate, be 

is Sued equipment to terminate additional chamiels 



CONFrcrENTIAL 



Gar-i 
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CAM RANH BAY COMMUNICATION FUNCTIONS 
(NAVY) 



MARKET 
TIME 
VaCETTTY 



CRlTtCOM 



MULTI-CHAN 
SHIP/SHORE/ 
SHIPHF 



MULTHCHAN 
BCST 
KlECaVE ONUY 
CHAN^ 4 HP 



NAVCOMOPNET 
NCS PHIL 
NAVSUP DANANG 
III MAP DANANG 
III MAROIV DANANG 
USMC CHU LAI 
7TH FLTDET C 
CCSF SAIGON 



IWCS 



STEAM VALVE 
TERMINAL 

HF TACTICAL 
SECURE VOICE 



HARBOR 
CONTROL 
HF/VHF/UHF 




FLEET AIR 

WING 
AIR/ GROUND 
HF 



TALK QUICK 
TERMINAL 

SECURE 
VOICE 



DCS 




CONFIDBNTIAL 




TAB L TO ANNEX D- TO APPENDIX G 

DANANG COMMUNICATION FUNCTiONS 
(NAVY) 



SHIPS 



SHIP/ SHORE 
VaCE TTY 
HF/UHF 



!_OC-M. 
TENAN rS 
MICROWAVE VFTG 
rn MAF, SJPPGRU 



CTF 1 1J 
DET OP CTR 

USN CSC Vr^K 
SUPPOr<T 



■ 

TAU-v 


ICK 


TERMltJ 




SECURE 


UCE 



PHtLMCa 
RECEIVE ONLY 
CHAN 3-4 




AIRCRAFT 

—J 



BIG LOOK TTY 
HF 

(SECURITY GRP) 



HARBOR 
CONTROL 
HF/VHF 



COASTAL 
SURV NETS 
VOICE RATT 
HF- VHF 'UHF 



INTERNAL 
SECURITY NET 
VHF VOICE 



DCS 



TAH M 'JO ANNEX D TO APPLINDIX Q 



TAIK QUICK SECURE VOICE SYSTEM 




HB "lARRCM BANO 
KV-J 'V^ IDE BANO 
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AIR TRAI^SPORTABLE COMMUNICATIONS UNIT 
CAPABILITIES 



ONE 
VHF vacE 
OR RATT 



ONE 
VLF RECEIVE 
ONLY 



SEMI-AUTO 

RELAY 
BTTYCKTS 



ONE 

UHF vacE 

OR RATT 



ATCU 
lOOA 



TWO HF-SSB 
VaCC QRCUITS 
SIMPLEX ONLY 




USED FOR 
MULTI-CHAN 
VaCE OR BCST 
AND.' OR DCS UNK 

fi^^ 




GDN-i 



FOUR 
CHAN MULTIPLEX 
S/S CKT 




TWO KW-26 



! ENCRYPTION 



I 
L. 
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(9) Naval Shore Communi n ations Stat.Tnn ( fiAVCO • .:. ta ) 

Mff\^P^' ^ circuits and functions' 

I'^f^ Communications Station Philippines 
v/hich is the Southeast Asia Communication 
Area faster Station controlling naval 
communications in the area. The area NAVCOMI^S'-As 
prcv.ue communications support to all naval u^its 
operating within the area of the NAVCOM>iSTAc 

rnZ'^'i'^^^^^?! coverage. Additionally, the'^NAV^ 
COMMSTA provides the fleet access to the common 

SvstP^'''T'^'"l ^^^^^^^ ConHiSnicatior 

System. Interface at NAVCOMMSTA Phil^'DDines 
with the USAT and USA is accom^iisher?ia common 
user transfer circuits with Clkrk aI^ Ind 
^iitit-a air operations voice net--/ork«= <=Y-i qr 
betve-en Cubi and Clark. 

^'l") The entire effort cf :::V'^nMi."T-: pv,-:i.->. 
pir...: is directed coward 7th fll'cte^-iv-c-s"''"' r 
parr r-cular interest is an e*i^r--^tpd t /rr-r^/,r>^ 
tel-,:„-pe Circuit with the sic lHofB^^^^'., 
cth,;:; -.AMKEE TEAJ^ units on the net. Thi^ n^l' " ' 
prcvia^s a direct intelligence chanii-1 to i-h" ^ 'd- 
srf '-M^r tf^RAD) activities "at NAVCOK.-:'^ 

f-^-.;;^ii;-?P\"^f I^anang. Further dist?ibut ■'en 
^'h!?=°=Pi^shed via the multichannel broadc,^ 
(ch.r::..l t>; ship/shore ana cramon user faciii- 
ti5. available at the NAVCC:3>I3t;. cur-— -t- - 

^xn-"-'-n.^^? °K '=^"ich5:m~l broadc'art.'iH 

sxpc-.ncir.j- backlces of hi^r- s-HT-i- A^.^,. 

tra::' c. CINCPACFLT has reioimei'ded " 1-=":^;;::. 
cr.a:,:.:. :ix be ur.tvinriea -- - — - : 
cap: Additionally, ir h= s" 'b=en ' '-^V^-':"/' 

~,-f; ?f.^®'^^-?^S'i a 'VA netted or -ntio:-/. 

■ - .-^ns "a'iII ^T'rTniit :..:.r r^r^ic. --r --"^ ■■ 
tact:, il intelligence anonr COM* fth^^FLT 'unVt 
engr.r-. m YANKEE TEPM cter^tions. T-.i rprp ..--.-tt 
- ecc . .=..aaLxons are being ccr.sidered. 



ET 
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Ship ana ..ho,-P-to-hhin c;onm».nlTr:TI:: - 

(a) The single channel teletypewriter cir- 
cuits previously used for ship a^ shore-to-shic 
communieaticns proved to be inadequate lor the^ 
amount of traffic required for the "atrol of 
widely dispersed mobile units. The >^:s/S e°n 
cept was formulated tr provide Naval 'Hommu^ica 
Of "hi," ?o'^' °^ increasing the circuI?T^'ioity 
Of ship-to-shore ana shore-to-ship teletv^eCrltoi. 
systems without increasing transmitter r^^c^ver 

fflgr^!-navarfh^^^i%'Lt?cn1?ri-=f="- • 
tion Ship tern,inals°f:r'dur*rex chtj^ ^^T^U'' 

MCS/I cha^'lizl^^c'i' requirements: 
TABS --i ana I Sn;^"/^'-^^.''- ^" £=cc---ance with 
be l^i^^-^/l!^:^^y-^^-^---ts will 

equipment in the opL-rting c^aof ori^ ^r^?'^"^''^^^" 
receivirc t-n-tt-i^ -pace originating cr 

KW-26 is noraal-' *s°d ^^ """^ ^- ^he 

traffic f?cw te;ir^i'°o°^^S=^rihfr^"-'^^i"^ . 
terminati-n Th2 r' , J^°".^^°~^ •' subscriber 

Channels Of fl^''. e":;.^t-^?f!? °^ f"^ -"emaining 
alternate r.eans".-:' sr^dltoienS e^.c.-.-llf " ^''^ 




■luve naa ,..or.ty ir. receiving: KZS/S installations, 
greatly enhar.ced tn^rraffi'-VLdnl: 




wC-lrig planned. 
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„ (I'') Fleet Multichannel Radio Teletynow rn ^-^^n 
Broadcast Plan — — ■ 



mm. 




^inJ^l T^^^^^B permits the broadcast and recep- 
^on i^M ^,^^i°\^letype signals. Eight discrete 
100 WM cnannels are transmitted on one SSB fre- 
quency xrom shore naval connnunication stations. 
Only aircraft carriers, cruisers, and other 
selected major ships are equipped to receive all 
eight channels. Other ships are equipped to 
receive a lesser number of channels as a function 
of mission. The MCB uses a combination of^S'37 
fni^/^r'^k'^^^^S ^^^ic^s for security. Ud to 

can be operated with each KW-37 (the 
the KG^^^^sK®^ required timing signals to 

'-^'^ operational in the Pacific 

^rlu-v;iae coverage is scheduled to comr.ence by * 

ilr.."' * ^ ^^-^ ^^^P^ ^een equipped but 

those wnich are scheduled to receive MCB equip- 

Ar\:V.^^!^^5 '^'^^^^^^^ as they are overhauled. 
2 MrS'"'^""' "2^^^ operating in the Pacific have 
a MCB reception capability. 

as follcv^r^''^ Pacific MC2 channelizatitn is 
^i^^m^L Functional Hc^ 

ASW may be otherv/ise used if 
required 

2 SPECIAL PURPOSE - Intelligence 

3 COMMON USEH 

^ U.S. FLEET BROADCAST 

^SC - Atomic Strike C'-'^-i^ for 
CVA and Flagships 

^ OPERATIONAL INTELLIGENCE 

FLEET COMMAND - Selectee '-reration 
commanders ' o^j-uu 

METEOROLOGICAL BROADCAST 
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(d) Installation of Mult ichannel Brnari^oc r 
Equipment bv Ship Type ' " — 

i. Equipment will be installed in ship 
iJ^^ffi^-^.^^® general priority indicated below. 
Installation will be keyed to the overhaul 
cyqle of individual ships. Priority will be 

^^5^?^!? changing requirements 
or missions of individual ships, 

a, AGMR 

b, CLG(FF) 
£. CA(FF) 

d. CVA/CVAN 

e. CVS 

f. AGC/AVP/AV 
^, CGC 

h. CG/CGN 

i. CAG 

i. CLG/CA (non-flag) 

k. .Aa(F)/APACF)/Lri:( r)/L?H(F) 

1. AD 

m. DEG/DL/DLG/DLG(::: " 
n. AE/AOE 

o. ar(f)/as(fbm; 

E.. LFS/LPD (non-flag, 

2. * AGTR 
r. DDG 



SECRET 



Ec/l 
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s.. DD/DDR/DE 

t. LPH/LPV/MCS 

u. APA/AKA/APD/LSD/LST 

V. MSO/AO/AOR/AGDE/AK(FBM) 
DER 

X . AVB/AF/ AR/AG/LSM/AG ( RDTckE) 

^' ^<^^?/ARL/ARG/ARC/AKS/AKL/ASR/ 
ATA/ATF/ATS/ADG/AG/AGS/AVM 

z.. AGSC/AGSL 



force operations, 'dd^ Uon^'Lss'r-^ien^^^''-'^?"" 
tions for naval aocivi'..es in the R=;h b ' 

communications facilities are scheduled 
to be operational by i ~, June 67 The b i b 
communication functions a^'sS^n I^MTk^^'''' 

I i l luM^i^^ Cnmrnv ration. - n.n,^„ Cot—.^ - 

detachments at Chu Lai vnd'Fb -'^^' 
MSTS PJ°'ii<^\=°™ic£-:^--'r.s in suDport o? Ice".- i ^ «r 
MOTS and harbor opera:: c '< "nrpthoi. -l.u. ± x±«9t, 

the cognizance of tha --' I---v ^t^tL^Tr"" r'''^'' 
Conmiand (USASCC) . '^he AmmT,l^^ ■ ^^•™=\"--C£ticns 
are scheduled to he-^^^::^lr^^^]'i^^'^'''J''i^^^^^^ 

raciiity at uanang are riiovn In TAB L. 



SECTET 
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(l^)Paciflc A rea Secure Voice System (TALK QOICK) 
and DCS Automatic Secure Voice Communications :^vfit.S7 

(autosevocomT ■ ^ 

(a) AUTOSEVOCOM is the unclassified title for 
the DCS Automatic Secure Voice Communications 
System currently being developed. This system 
will provide users with an automatically switched 
secure voice capability and will be authorized for 
classified conversations up to and including TOP 
SECRET- When the system is authorized for the 
transmission of Special Intelligence information, 
a separate authen-ication system will be required 
Person-to-person and conference calls may be con- 
ducted using this system. 



(b) TALK 

Area Secure Voi 
of the Depart::-] 
users of the 
in the Pacific . 
While TALK QUI". 
AUTOSECVOCOM n-; 
as a manually 
It facilitates 
band (3 kc) su;: 
operated sv/itcn 
band subscriber 
manner of a PBX 
vidual termin:.! 
Joint Overseas 

with vocoM (cr:: 

Pearl Harbor, 
sxists usin^ 
the Southeast . 
from the syzz-=: 
approval by t:: 

(c) It is : 
(USN Tacticnl :' 
with TALK QVi::-: 
F^achu* Jai3£n. 
QUICi: termir.-i 
lity becomes : ; 

a tal:-: Quicr, 

at Can-. Ranh I;:.;- 
being f o r mul z * 



'ir:: is the manual interim F 
System serving the r=qui 
r.r of Defense and other au'c 
:"--:se Coramunicr.'icns Sy^ter. 
/ir East, and .loutheast As 
v;ill be an integral uart 
:-..-?rk, it is pr'vsently* fun? 
:v orator assist-d) operated 
c:.th wide band (50 kc) and 
scribers, using v/ide band x 
H?. These sv;itches serve v.' 
3 -n a local area basis in 
-;arrow band subscribfrs 
■." ::-d may be interccnn-:-? tei 
.'■..'itchboards. TALK QV: :?':'i 
""•^_'"r?ure Voice vst rV.:. v:.- 
'A-' M shovs TALK QUICK ■ : L 
;":ed point t-: voin": .-ir:' 
IV/CS. Addi*:i:ns c u-i 
;. -i- ze valida:.~d ly . IKCP 
• ' '.r.z Chiefs of Staff. 
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ri to interface SZ'^^y. VALVE 
.' Band Secure 7c ic-' £vsteTr:j 
^.mia, Guam, Ciari-: 
'?.nh Bay v/iil rr^^z: 
': h 3 a V a 1 C l . : 
^-nai in June t 
'--i-LViL interface '/i 
plans for this 
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id) Vietnam TALK QUICK/Secure Voice 
Subscribers ! 

1. Bien Koa AB (TUOC) 

2, Can Tho (Sr Advisor IV Corps) 
i. Da Nang (CG III MAF) 

i+. Danang AB (TUOC) 

1. Long 3inh (CG II TFORCEV) 
6. Nha Trang (CG I TFORCEV) 

2. Pleiku (Sr Advisor II Corps) 

5.. Saigon/Tan Son Nhut (10 Local Sub- 
scribers) 

^ ' Trax-srcrT-bl e Ccnimuraca t : cn ■Jnitz '.ATC\]} 

(a) These units (12) are in the I^favy inventory 
to provide commur.icaticns caoabiiity for contin- 
gency operations. The ATCUs' are dispersed among 
various naval comnanders and are usually located 
at a NAVCOMMSTA. These units are configured in 
air transportable vans and transDortation of the 
^""^ir;^^^^ ^-^TCU 100A) can be achieved in three 
0-1 ^-i-/C-1 33 Xyze aircraft. When an ATCU is 
deployed, the supporting NAVCOMMSTA provides a 

^^rr^''^^ ""if' ^"^ ^""^ officer and five enlisted. 
ATCbs m the cast have been activc^ted for s-ace 
reccvery sutr:-rt and contingencv : Derations' in 
the Kediterrcnean, Caribbean, and Southeast Asia. 

(b) ATCr- r0C/iC0A cap abilities . The ATCU 100 
and . .„A arc- -entical e-cept t:>: 100A has two 

1U KV; :rans:::itters in addition t:. the ATCU 100 
equipT-nt. The ATCU- 100 can be t-ransDorted in 
one C-irt^ t>-pe aircraft. All ATCU 1C3A can be 
deployea as ATCU-100 systems. The caDabiinies 
shown ~r k can oe provided sirnult'aneously 

by an a.CI-.:OA. ^ 
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^ , Currently the ATCTTs are positjoned as' 
follows: — — — 



^^umber Location 



Control 



1 Can Tho, SV^^ CTF-166 (GAME WARDEN OPs) 

2 NC3 Puerto Rico CINCLANTFLT 

^ NAVSTA Wa3h.,D.C.CIJ0 (Op-9i+V) 

5 NCS Norfolk CINCLANTFLT 

6 NCS Japan COMrJAVKCRJAPAN 

7 i:CS Philippines CINCPACFLT 

(Currently deployed to U Taphao. Thailand) 

8 NCo Honclul- CIITCFACFLT 
io.;ppcr-lr.i ;:.:SA - 1:. standby status to 
be^aepxoyea :n carri-r for recovery opera- 

9 NCS V/a£hir.gt:n :nO 

(Presently l-iing transported to NCS Philip- 
pines tc lerlrce ATCU sent to U Taohao.) 

''^ *^^CS Morc?cr CINCIJ3:JAVEUR 

^' '^'C3 Spain CINCUSNAVEUR 

-^Co londcr.ie: /y CINCI-.3NAVEUR 




• -".^unicaticns and 

g~r.::~ r. j indica-.ed .inencrypted voice 
~ ^.'1:"'-'^- enemy v/ith a lucrative 
fsizii:. -nforinaticn. This Droblem 
ly Dee-: eliminated in the case of 
ei-T:,--^ etc.) cornrunications through 

. .j:^''-^ 'J'' ^ gsp exists between 
ac',:c= -F/VrIF encr^r-pted voice 
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(KY-8/28/38, programmed for FY 67 introduction) 
T?TTr^r^®TT^5^ point-to-point secure voice system, 
TALK QJICK. This gap exists in the area of 
medium-to-long-range (HF) tactical voice commun- 
ications. US monitoring and analysis of these 
communications reveal that such transmissions 
consistently contain intelligence which the 
uoviet Union and other less sophisticated oppo- 
nents can exploit in prewar planning and, durine 
hostilities, in the execution of their strike 
plans and circumvention of our own. The types 
of information being revealed concern operational 
weaknesses, problems with weapons systems, mat- 
erial shortages and actual combat intelligence. 
Of particular concern, in relation to Southeast 
Asia are pre-air strike data, weapon canabilities. 

tarfe' '°^thp?"'f'^ requested time of strike"' 
^^^M --'eather, time over target and frne of 
strike. Exploitation of SAR coordination cir- 
cuits may jeopardize rescue efforts. 

(by In recognizing the foreffoire r^wrPAr v.«b 
Identified to the Joilt Chiefs l^'slkf^f^^^J^^' 

A^^if .V-^r*^^^ "^^^^ ^21 terminals in Southeast 
n«J5r,S--"^ "inriiium number of tactical voice HF 

^?<l«^r.ine voice security protection. 
!^"^.^=''"i^«"'^n?s and .the equipment proposed 
therefor, are being analyzed in response to a 
^e^v^L-?"^^?'"^.^^ ^^^^"^^ memorand?^ to tht 
and ih! v^"?"'"'^ -^"i"^ Chiefs =f Staff, 

i%^L''"^Jf^''^ consisting of representatives 
due- -h-^!-°^-''^ has been formed t= con- 

°ct---- ^"^lysis- Joint Chief? of Staff 

SecioV^:-'."ot-^n=^^-^-''^^^? ^ ^^PO^'t to the Deputy 
bec^eta.. 01 Defense of the findings, con-iusion^ 
and recc^-miendations is being prepared. " ' 

Cc.. Ihe Initial Analysis Indicates: 

°^ disclosure of cla-'^fied 
information via unencrypted voice coi^^ioa- 
m Southeast Asia is high. 
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terminal devices 
ctiL^-^onTr" the compromise of 

cirluits! °" Southeast Asia HF tactical 

r.r.r. ^' '■'^'^^^ technic.il risk involved in °arlv 
procurer:ont of terminal equioment is lov,: ^ 
r?sks ;'^'?^"^tlon of all service tests 1 , curs 
-rfci-''".. ^Ll'^^-^^P*^"^^- AccDlcrated 
Vhpr"/:.' v,*^^?Pv=^ proposed equipments 
tnerefv:<= should be conducted. 

,-vnn,-" require approximately two veara 

of eonir^pn?^/°'''^^<=* *° complete delivery 
oi equipment to users. 



.3„^-;,i^-.!_,^™?l^'»entation of CINCPACs minimum 

.-."'^'-'"^ ^'^"e requirement vir 
iIonici£r?!ir^ '^^ "^^^^ °^ 50 - -,oc mil- 



.3 (Air 



« . Genc-ral 



C .ordi-ar?"" :• serving 7th AF in Comrnana, 

Scuth'is^^ ?. tactical air operati-r,, 

c"-cui t " '4. ■■'n?^""^ dedicated/common us^r 

3;:n^^^/::vc.," \:?^^|rf%^|.^| e-d communications' 
? --uype, ..»/sSB, Microwave and 'JH?. 



^mmunic — ioi:s or IWCS. both -^-r-^- 
;;:^a primarily by ^he CMDR 

^'"^^^'^-'rv —'^^ executicn cf 

---^cince, ccntroi cr.d :b • 
^-ircrart .l^ exercised thro'iich - 
^/s utilizing both UKF 
tactical aircraft operntin.- 



. '-^'^^ - ^^"^^'th Vietnam is ^ 



's:^- '-- V--^^ ^'^ tonkin, autcnia:-- 

.na^tacL--" betveen the TACCC::; 

- ■ -^^^--^^ "-ion of US AF/Navv 

-.r- -^I - -V"' '--'•■---^ "Effected through 

i?...z/zv ;■• r!;:^!';) -^^^-^ cp, tacccns) 

•-•---^^ly, :! teletype (link 11+) 
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readout capability at TACC(NS), provides sv.rvelllance 
and tracking information from NTDS. A description 
of the ccimnunications which directly or indirectly 
support USAF cper&tions in North Vietnam and coordi- 
nation with Navy I'ollows. Particular attention has 
been given to those systems/caDabilities which sud- 
port, cr will support, the C0Mi3AT LIGHTNING/ SEEK * 
DAWN PROJECT. 

D« Integrated Wide Band Communications System (IWCS) 

(1) The IWCS is a new, high quality, long haul 
communication system which is being completed in 
Southeast Asia. This network will upgrade and expand 
the present backbone communication systems. USA 
STRATCOM is the responsible agency for the system. 
Page Communications Engineers is the contractor imDle- 
menting the system in South Vietnam; Philco (Ccmmuhi- 
cations ana Electronics Division) is the contractor 
m Thailand. The SEEK DAWN long haul communications 
vill be accomplished via IWCS. Due to the man-^^ 
uemanas already placed upon tr.is communication* net- 
vork, 1- is necessary that long haul communications 
ce held to a minimum consistent with operational 
requirements. The IWCS progra.-n is now in the 'test- 
ing stage of Phase 2. Phase 2 is an overbuUd o^ 
Phase 1 which included essentially all of the com- 
nunications links to which SEEK DAWN will require 
access. Phase 3 will not be complete until fall of 
1 967; however, this phase is generally to connect 
secondary positions into the backbone system, ^h*^ 
i//CS network is . shown in TAB C . The propagati-^* ^ 
:r:ethoa (trope, microwave, cable, and the numb^- -f 
:-narjiel5 are indicated for each ' i-^k TAB C h^-- 

Dcf q^PiT^^nv^^^^''^^^^^ available datrircm 

JCi-., STRATCOK and contractor sources and is ^^iv^e-t 
to change: hcwever, the major elements of the'^-'-t^m 
are oelievea to be relatively stable. The ^301'-!^" 
-oastai ..Lble System is als 



c; • 



T ^^K'-vi^J^^^^^^^ scheduled to be completed ■'n 
June of ^y6/. The interconnect 10 the IV/CS i<= ^ ~ 
"esponsir-ility of the US Arrv c «xp€C-6-- - — 

:Ccompiished by August 1967.' and MACTHA: rrovr- 

-s i-equir-cG to obtain channel allocations on I*.v^ 
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c. High Frequency (HF) Radio ^Nets 

(1) AF/USN Coordination Wet . An unsecure HF 
voice radio net has been established between Air 
Force and Navy elements as shown in TAB P. This 
system is used by 7th AF, TACC(NS) and CTF-77 for 
coordination/control of operations and liaison. 

(2) 7th AF KF Radio Wet . This radio net has 
been established to insure positive and rapid 
unsecure voice links between CMDR 7th AF and niz 
subordinate units to support the over-all control 
of AF forces in Southeast Asia. The ma;jor functjo 
of this net is providing backup communications 
capability to the primary system which utilizes 
IV/CS and/or mobile tactical facilities. The syst*^- 
is illustrated in TAB Q. 

7th Air Force Operational Control Net (TAB R/ . 
The 7th AF CP has dedicated secure teletype and vo^--^- 
circuits to the Tactical Units as shown in TAB S. 
secure teletype circuiti are used to pass frag o^a- 
and other operational traffic. 

Communication Sur-ort for COMBAT LIGHTNIMG/3~"-' 
DAWN. Communications for Air Force Automated Tacti 
Air Control System (SEEK DAWN) will require the ne^-^ 
of tactical racilities at Monkey Mountain, Vietnam T'* 
Udorn, Thailand; and Tan Son Nhut, Vietnam. At Mor^>-*- 
Mountain and Udorn the long range radars, transm-" - - 
facilities, and present tactical centers will 
to the SEEK DAWN facilities. The two SEEK DAWlff i^-"""' 
ities, at Udorn and Monkey Mountain, will be l-^nk*:--'" 
together and equipped so -.hat the facilities car/-'^ - 
tion together or independently to execut-- total V^^" 
requirements (Tab T). In addition, communication" 
within each SEEK DAWN facility and between varicus 
sonnel and equipment will be required to insure «uc ^' 
sful coordination of tasks. Each SEEK DAWN f ac" ■ 
will require ground-to-air transmission capabil^t"* 
These links will be used to communicate with tactic^ 
aircraft, airborne command posts, BIG EYE aircra^"^-" •" 
Relay Aircraft, and the Naval Tactical Data Syst^-! 
Tao U identifies the -ajcr ties with the lACC (MS;. 
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. J^l Type of Ccmmunication.q. The long haul and 
intrafacility communications will involve the trans 
mission and utilization of data, voice, and tele- 
^ypo information. For each t:,'pe of transmission 
secure requirementc exist encomnassing the entire 
communication net. kll ties with aircraft and 
otner tactical systems will have the option to 
transmit secure and 'onsecure. The secure/unsecure 
opt. on v.-i^l be ex-ii-ised by facility personnel 
a ar-Manc :;asis. A,^ transmissions of data, voice, 
ana te±.it:/pe, whether secure or unsecure, will be 
over voice frequency channels. 

Mode -of Transmission. The mode of communi- 
cation transmission between tactical" ODerafinr unifc 
with the SEEK DAWN net will be of teve^al me^LS' 
Thejb mciuoe: caD_e, microwave, tropospheric 
i^h^:'^^ ^-:^cpo;,_Hr radio, and OHF radio. A^^y one 

to -^^omni-^'^ thrt-'- '"^^^^^ °^ ^^^s^ codes' • 

to -omplc .. the iin.:. In general-, all long haul • 

^^-^^t haul links, cable 

^f':.^l:::''U V^^^- based systems 

^^d--- The specific type, mode, and" 

Vif^ABs V antT '^'^ tactical uJiil is described 

v3) Constraints . There are several constraints 
on the ccmmunica^icn system that have been identic 

^^^^ ^^^^ imposed to excedit- 
ae.ign, sccncmize ercisting communication, linkk, and 

-cn^V-=^^cm->.^-^""*"^""^^ operating procedures. These 
- eq jxr6m-=nt£ are as -ollows: 

^ '"-^ — ■ =ui comm-nications v;ill utilize 
;-,Viv--^{^--- 3and Communications System 

p.::^"^.-* effort must be made to min^ - 

— ^i^":'-' ^^^ifated channel requirements 
- i Td.n . and the system in general. 

^^-^rding win be required on all 
r^issionsV '^^-^ ground-to-air aircraft trans. 

a-:- dial system access is required 
■rp-.''.;^« i-':-"v--^y-^^-^ ---en seek dawn facility, 
ceu.een eacn :ac-ity, and to local tactical unit 
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GATVi 



CRC 



CRC 



GATR 



\ X**^ (NAUMON \ X I 17 5 0 1 

\ X 21 0 0 0 PH*NOM' \ X 



TACC 



0 10 0 0 




4 3 2 I C 



C 2 0 I -1 0 £ 0 I 1 
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HORSK 



7TM AF 



VOICE/ZECUEE VOICE/DATA/ 
SECURE DATA/SECURE TELE-iPi 
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switching centers. Precedence capability over 
daily circuits will be available to command 
positions at each facility. "™«»no 

(d) All dedicated G/G voice links will have 

S^lerkfwilf L'hf?"^°^ transmission! 
pll access!: "^^^ "^ti- 

(e) All G/A transmissions will hp nni■^r,r^„^^. 
secure or laisecure by onerator swti-r^ "S;^ ^^^^ 

needi^k^r/S°c^°^® operator's communication 

System Imp Vement?itinn , There i a i- ..u 

cn the Qesign and install »tVA r. ^ limit 

system for SEEK DAWN Tho^« i°^ communication 

The Jrogr^ed'Jha^es'lor^S ffi^Dii^S^ "^"'^"^ 
as follows: system are 

(a) Phase I - The Phase I faeintv ,.,h<„u 
in ooeretion as of Tni-u- loe/: ^^''J-'-ity which was 

enclbsed area Sithin tL nn!.^^"'^"^"^ °^ 
Monkey Komtain Con?,.^i °P«^ations room of the 

Of space and communication T^^itltions?'^ 

sure^corsif?ine^o? ?*^^"? ^ interim mea- 

Control center^?frr ^^^^^l^^^^ Tactical Air 

basis, the^needrSf aispLy° ?orre?=;.°" " "^""^^ 
and coordination withil1^^'a^^ro1%*^fp"inr?b'?i?!^. 
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and SiJplaf ec,iIp'™;nKi?Pp?^v'fL'?<^? lll'T'^' 

Ho^i, V " exchange of computer processed 
radflT-c? K^^^-i ^ei:urns ipom the respective 
co^uter -luts wif 1 ^^=il"ies. Addition,! 

d--irini thr=v.i,;fi?i\^!,^^„=°^"" available 
oamuiUcat ^Tln^fr Improved secure 

this phaslr-i °" iniplementea during 

inclusion of '-ull noinf fP^'^^^^'^y' and 

netting betCe^n TACCfNl^ o^^^^^ "^^^^ ^^"^ 
tranv ind dis-V=.t ™* ^ ^""^ automatic 
display systems in Southeast Asia. 

sitvI^«Suiri-"''th/?™"^^^°" °f f^-sces- 

ic-'cn "a-H! irioorporation of some conrun- 

':T". °:.r- =-^* sp-cifically designed --r 
^si^r^i eq^■--"::q^;-=^^fl^^^i•°ility. The specifically 

have "the reo'""--d fln?T^?i f^^^'^ ^'^^^^ '^■-Ll 
for .-nas6 ^'^^icipated growth capability 




^ne f.vD -"ac^ — - • .-Tfi v, ' °»-ner sy^ 

?ntly cr-at~-"c-''''---L s^J^ipPed to be inden 

'^his ve-'-'t-' -^r^tt^V''^ mission requirement,-, 
racilitivs." o^%Sf "P^f'^tion between -.he 

P^the various levels of cnera- 




and • i cc'f;:;/ Gc'^^.;^^^^'^^ Monkey Mountain 

^^^^^ processors are operating. 
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TACC(NS) is accing as control with ATACC (NS) 
serving as backup. Data is cross told between 
processors automatically-, by romT,£,ad hnrj fv.'ni.r-f)! 
communication links.- 

(b) Mode II - ATACC (NS) Udcrn processor is 
operating with TACC(NS) Monkey Mountain pro- 
cessor down. Command and control commiinication 
links are connected -co ATACC(rfS). Normal 
TACC(NS) Monkey Mountain subordinate tactical 
groups are linked to ATACCCNS) via the Monkey 
Mountain ORG. 



(c) Mode III - TACCCNS) Monkey Mountain 
processor is operating with ATACC (NS) Udorn pro- ^ 
cessor down. Command and control communication 
-inks are connected to TACC(NS). Normal ATACC(NS) 
Jdorn subordinate tactical groups are linked to 
li-.CCCNS) Monkey Mountain via Udbrn CRC. 

Communl c a t ^. c r". s I nir 1 e : . •. ~ l •• 

(a) The CRCs possess cn existing com.^u-.i cation 
r.-twork to many facilities vith which ZLZ:- DAWN 
nas interface requirements, either in Pha-'^ III 
IV, or later. These facilities are listed below 
by type: 

Nakhon Phanom CR? 
Weather Net 

Manned intercer*:! ":.ase=. 
COMMANDC- lANCi. cri^B 
BIG EYE bases 
Radio rel^y a, c C£Sts 
SAC bases . 



ABCCC haiez 



(b) Only the activ^ SEEK DAWN facility will 
have complete communication capability. The 
present concept of operation i3 that only one 
SEEK DAWN facility vail be active at any time; 
the other facility v/ill be in a monitor state. 
The normal mode of operation (Mode I) occurs 
when the Monkey Mountain facility may go down 
due either to regular maintenance schedule or 
equipment failure, the communications would be 
reconfigured through the Monkey Mountain tech- 
nical control to tie udorn to .'dl necessary 
interacting facilities. In this situation, the 
Udorn SEEK DAWN would be active (Mode II). 

(c) Phase III Reouirements , The type (data, 
voice, teletype;, amount, and direction of exter- 
nal ccramunicatlons fcr SEEK DAV/N Phase III are 
shcv- 3chemoticaliy in TAB X. The circuits 
shcv;n represent the minimum communication require- 
ments for Phase III. Circuits shown with a 
follov:ing is) r-.r^ cr'.7 tographic'lly 3-?c-;red. 

ihi ::implex tt::.~:y;;e c.ircuit ii-v/n C'btv/'ien IROK 
HORSi: (Security ccuadron) and Mcnkev Mountain 
SEEK. DAWN is a temporary link 'i";ring the- Phase III 
to T ass track ua-.a. The tvo v-;. secure vc:ice lines 
to the local CRC are FBX to PBa common user cir- 
cuits. The two -jjisecure voice circuits betv/een 
the SEEK DAWN facilities are common circuits'' 
bet;-:een the internal ?BXs. Two insecure data 
lines oetv/een these facilities carry the cross- 
tell of dir:ti = ed d-t?,. All sec^:re voice circuits 
are :._f dat;; Qualify . a dedicate:! back-u:: data 
lin.: betvfef-.. ZZ^S. L-AV/i: faciliti's:- via I'.vCS and 



detao/inen- located on Kcnkey M-::-;ntain'. A netted 





xaCCi.,.. . v.-r.^n it becomes operational.) Due to 
the type : i' cr^T^tcgr aphic squir-;.v3nt available, 
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'■ triMcatwn ui«« fer C/C link 

to SMurtc> &4uMrm Uroa Hon*) 
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the existing circuit utilizes G/A transceivers 
for a G/G link. 

^d) Phase IV Requirements . A similar repre- 
sentation for Phase IV is shown in TAB Y. Addi- 
tional circuits shown in this figure are to 
accommodate the increased capability of SEEK 
DAWN in Phase IV. These additional circuits 
are: 

1 simplex data - Monkey Mt. to Tan Son 
Nhut 

1 simplex data - Udorn to Tan Son Nhut 
1 duplex data (replaces simplex teletype) 

Danang Security Squadron to Monkey Mt. 
1 duplex data - Beach Relay to Monkey Mt. 

Communic ation Reconfiguration . The com- 
munication reconfiguration to enable SEEK DAWN 
to change from Mode I to Mode II would be accom- 
Flish-d by Pitching tr- available lines at the 
Monkey Mountain technical control. (Alternately, 
patching of some circuits could be accomplished 
at the IWCS terminals servicing these facilities; 
however, using the SEEK DAWN technical control 
facility appears to be the most flexible arrange- 
ment, particularly due to the security and data 
regeneration required.) The reconfiguration is 
showi: schematically in TAB 2 for Phase III and 
w}^rl^ common FBX lines between the SEEK 

t-n;ln,.fK Utilized to route communications 

tnrough Monkey Mountain to Udorn. 
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-Quir^Pri ^i'^^u^-^ ^^^^ modified and 

airc^-t ^ll^.iT ^t^^' P^yered ARC-^9 radios. These 
^^^^:-';u ?T.Ti" Southeast Asia and are employed to 
th! 1-^^^' capability of the TAGS. In addition, 
'c^^of^h'^'^^r i'"^^^^^^ provides a surveillance/ ' 
-cn..oi channel between BIG EYE and the TACC(NS). 
tljtii providing this TACC with a real time 
i-:^*:::": ^^^^^J^^y of aU 3order/MIG/SAM warning 
ct;:"^"' ""^^^^ agencies on the Guard 

= b^e"'^«o^n«n^f\^u^^ "^'^^^ ^^^^^^ Commander is 
Tn;v-'L -h°?^^^^u assigned responsibility of 
msu-.ng -.hat such warnings are passed. 
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CD 



UDN 




MKM 
GSA-51 




GSA-51 




TECH. CONT. 








1 VVKS) 



♦ ALL CIRCUITS BUT 2 
SIMPLEX DATA ARE 
SECURE 



IRON HORSE 



BEACH RELAY 



SEEK DAWN PHASE III RECONRGURATION 



CD 



UDN 
GSA-61 




MKM 
GSA-51 








TECH. CONT. 



1 DUPLEX DATA (S) 

1 SIMPLEX DATA(S) 

2 SIMPLEX DATA 
2 VOICE (S) 



IRON HORSE 




BEACH RELAY 



SEEK DAWN PHASE IV RECONFIGURATION 
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(2) The on-station time^of the radio relay is 
presently limited tc periods of scheduled air 

activity against North Vietnam because of a lack 
of aircraft. Three additional aircraft will be 
in the theater by end FY 67 to provide the CMDR 
7th AF with a 2U- hour on-staticn capability. 

(3) The radio relay orbits over the Gulf of 
Tonkir. at 32,000 to 35,000 feet with an orbit cen- 
ter at approximately 19 degrees R. 107 degrees E. 
From this position the Battle Ccmmander, TACC(NS), 
is able to pass messages and instructions to 
tactical aircraft throughout the Laos/North Vietnam 
area. The aircraft presently provides a two channel 
automatic relay capability. The three follow-on 
aircraft will. have eight improved ARC-89s (four 
transmitters and four receiverz) for operational 
nse, rius one spare. These airrraft will also 

have the capability to pass secure voice trans- 
mission3 on an automatic r^Blay basis. This improved 
capability v/ill provide the ne-rded capacity for 
rransni: j = icn/receipt of warni.-.rr cn tactical common 
or guari frequencies, transmit 5 ion and receipt of 
operational intelligence, tactical control or direc- 
tion of aircraft, BIG EYE cro5=-sll and near real 
time transmission of mission reports. 

ih) After the three follovz-on aircraft arrive 

in Sou'.^heast Asia, the initial tvo will return to 
CQIWS tc be equipped and imprcved so that all five 
aircraft will have the same CED?/Dility. Ac tier,; 
•-.re programmed to have all fiv? aircraft in theater 
';nd operating prior to end of FY r~ . 

(5) Although these aircrr.i- 1 as radio rc:a:'. 
"hey still have a refueling cr.r. -I'lity and v;ii:. be 
.-Jar able cf serving as emergcicy ^. --.nkers. Operailcn=l 
•control for this purpose is zhe responsibilitv . t' 
the 3attlr Ccmmander. TACC(!:2:. Aiditionally", -.he 
aircraft carries Radio Maintenance and Radio' Gp-ir a- 
tor specialists to insure otDeration of eauiDment 
and operational flexibility" ( sei ^-ction of varic;; 
channels, etc) to the Battle Corr_rander, TACCdlS. . 
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Lf. (::.) nnmrminica f innr. (M&rin^; Co'rpr.) 

a Genoral ♦ Th*^ equioment or^cxnif: to coord i m-j ; i on 
r-iid control of Marine aircraft involved in ont.-couritry 
operations i3 describedin this 2ect,iori. '.hi.- des- 
cription does noT include those equipments orcanic to 
C0MUSI4ACV. 7th AF . and TF-77, vhich are appropriately 
dlscrited in other sections oi this report. 

b. Qrganizat i:-!.al SQuipment 

(1) Marine Air Tactical Control Unit (:L-:CU ) 
(a) Radars. 

1. Approach Feeder/Departure Cc::-rol - 
AN/UP:-1' (1250-1350 mc) 

2. Precision Approach (GCA)A.'J/- "''-o , 
AN/FFM-36, and AN/CPN-M- (9,000 ir.c 9,6CO r 
Ther'^ :-3A radars all perform the • --.t f auc- 
tion LUL are of varying ege and .... Ir.--. 
AN/TPIN3 13 the newest equipment v : i:h i- 
provic-d vith the AN/TSQ-18A Rad=.:- -Jrveii- 
lance -antral. 



(b) CoTT^munications 

Air/Ground - UHF/AM (225 to -:C - c ) . 

AN/ARC-52 and compatitie equipn-.z^:':". :• the 
AN/T."C-lc and portable rover r. 

( } r!'- 71 gat ion Aid? 

1. :acah, an/trn-:- 

2- *^riF Radio Beacc:*, A;i/'.T-.!i- 

2. '-">!7 Direction r./.^er -.r: . '"'--r. 
and AM/':RD-12, (soon z?. be r^pi-- ' - ' '-'•"i^- 
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(2) Tactical Air Direction Center (TADC) 



Communications 

1. Air/Ground - same as TAOC (Tactical 
Air Operations Center) except that the 
phase- in date for the new family of UHF 
equipment will be after June I967. 

2, Point tc Point - same as TAOC except 
that two additional types of multichannel 
radio- relay equipments are available for use 
as required. These are the AN/MRC-62, 63 
VHF/FM( 5^-70) and the AN/^RC-60, AN/TRC-27 
(4400 mc to 5000 mc). These sets are being 

. replaced by the VRC-12 family VHF/FM radios 
. with a multiplexer and the AN/TRC-97. 

3,. Tropospheric Scatter - same as TAOC. 

(•3) Tactical Air Operatlrns Center (TAOC) 

■ ■ (a) Radars (Note: a'-h site has a Mr: X IFF 
Interrogator, the AN/Tr:':-28) : 

.1. Primary OCT - AN/TPS-3^ (1:^50 to 
1350 mc) three dinanrion, long ran2;e radar. 

2. Alternate OCl - Combination of AN/ 
(400 to ky - r.v:: ) search and AN/TPS-37 

{5250 mc to 531c T.?; height finder. 

3. Gai) Filler ?.:■:- Autonomous Sites - 
AN/U^S-l (1250-12=- : . 

(b) Communications 

1. Air/Grouni - ""S/kK (225 ^OC 
mc). Presently vr : - • --ly using A?' •■'GRC--^: 
family (includes • : -40 ) . These will 
be replaced in May 1 >57 by the AN/GRC-13^. 
AN/GRC-112, AN/TYA-1^ : amily of equip .Ti-~n 1 ' 
which is capable cr." ^?ice or digital cats 
link c omnun i c a - 1 : j : : . 



~r — 



Polr.t to Point 

a. HF/SSB (2-30 mc). This is the 
AN/TRC-75/AN/TCS-15 family of equipment 
which provides single channel voice/ 
TTY and multiplex TTY capability respec- 
tively. The AN/TYQ-3 beach relay equip- 
ment will be added in August I967 which 
provides an MTDS/NTDS/ATDS digital tie- 
in using rhe same frequency band but a 
phase quadrature modulation. 

b. Tropospheric Scatter (4400 mc to 
500U mc). The AN/TRC-97 multichannel 
radio provides center to center communi- 
cations (voice, TTY, and serial digital). 

3,. Contrcl Equipment : The control dis- 
plays preseniiy used are the AN/TPA-5 family 
of GCI scopes with aji analog intercept com- 
puter bull: Ir.to each display. The introauc- 
tion of th€: AM/TYQ-2 (MTDS) equipment in May 
1967 will provide a high capacity, fast 
reaction system which utilizes a central com- 
puter. 

(4) Marine Aircraft Group (MJVG-Aircraf t ) 

(a) Communi-j^-.ions: UHF/AT-: (225 ir.c to UOO 
mc) of various t^.-pes. 

(b) Navieatirn: Tacan - AN/ARN-21 series 
or AN/ARN-52"se.-ir;?. 

(c) IFF: k:: X transponders with SIF (note: 
some air-to-air interrogators r.£.y be available 
prior to FY 63 :.:r F-4 aircraft). 

Note : All tacii:c-._ JHF radios will be provided 
with voice security devices as they become 
available (KY-^r'. 

b. In t e r f ac e Reg u i r -:-n t . All special purpose nets 
required lor comn-unic r. i: ns v/ith organizat icns external 
to the Marine Aircraft V.'ing, and not v.'ithin the organic 
equipment capabilities, are provided by wire tie lines 
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through the FMAW switchboard^ to the main Danang cv/itch- 
VrSJ board. The communications equipment for further rout- 

' inr^ is furnished by COMUSMACV or 7th AF. 

c. Improved Equipment . By June I967, the TAOC 
portion oi' the Mai-ine Tactical Data System (MTDS) 
and the equipment for the TDCC will be in operation 
on Monkey Mountain in August 1967. See TAB B to 
Annex C for systems description and concept of opera- 
tions . 

5. (S) Tactical UHF Secure Voice Prograjn fKY-28) 

a. The Ky-28 program vjas initiated during I965-66 
as a high priority tri-service program to provide a 
UHF secure voice capability for Southeast Asia tactical 
aircraft. Concurrent production and evaluation was 
conauc^ei to meet an accelerated deliver^' schedule 

and incti'-idual equipment evaluations have been per- 
formed by each service. Technical evaluation of the 
KY-28 l:y -he Air Force, Navy, and Marine Corps is 
coirrl-:-'. ■ . Radio aircraft modification r: -tc are i-erjuired 
in the installation of the Ky-28. Modification kits 
for the ;hF radios have been contracted for and are 
being ^Jvlivered. Aircraft installai:ion y.its for the 
aircraft are being engineered/manufactured by the 
services or by applicable aircraft manufacturers. 
Installation kits for aircraft are in various stages 
of ccmDletion. Some installations have already berun 
(i.e., A-^E, RB-66, UH-3^D, 0-^7. F-lOO) while others 
includins; -he F-105, F-^,- and F-5 series are still 
in enn:!.-. :--:ring. The Kavy initial requirer^ients vjere 
basec ci equipping sufficient ^iircraft for seven CVAs 
(five T -.e line, two in transit), one Marine Air 
Wing ( r -r. -nted ) plus spares ai'id training reauirer.ents . 
The ISA." r-:;quirements were based on equipping all air- 
craft :. -.vcived in Southeast Asia operations plus spares 
and trrlr.ir.g requirements, 

b. rinution of ecuipmei"- is listed :.n Table 2. 
Delivery cS equipments from NSA will commence Aoril 
1967 v.'i-r. *he USN/USMC scneduled tc receive- 855' equip- 
ments ani t.he USAF scheduled to receive 1060 equiprients 
by 31 S ?:Tiher I967. 
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Distribution of Ky-23( Southeast Asia OPS only + training + 
£:pares): 



F-8 

A-4* 

A-6 

A-3 

RF-8 

RA-r> 
E-IB 
EA-1 

SA-3 

EC-121M 

— • f> 

EF-iOn 

_r.T 

--lo:-; 

RF-} 01 
F-IOOD 
R/B-66 
C-130 

A- IS 

r-123 

•-10 

-106 
--16 
•c-i^o 



96 
72 
210 
IS 
23 
15 
12 

15 
15 

9 
10 
42 
27 



1^:7""' 
51-- 

195 
27 

61 

177 

128"*^ *■ 
"l7 

1 c 



CH-46 
CH-53 

im-34 

UH-IE 

0-lC 

OV-10 

KC-130 

EA-6A 

P-3 



r-4c 

F-4D 

RF-4C 

B-52D 

KC-135 

EC-121 

CH-3C 

A-26 

T-28 

UH-IF 

HH-5E 

T-39 
C-7 



20 

40 
124- 

27 
TED*** 
TED*** 

24 

12 

36 



197*^ 

133** 
104** 

136** 

662** 

^3 

12** 

30 

13** 
6** 

22 

l6*->^ 
107** 



"_nc^ USMC r'^^uirerr^rr.- s (FJ\-4c, TA-4F. etc) 
-'.-AF: (Aircrr-.ft belnr r.odifie-^ to accept KT-28/KY-8) 
**•-::) le deter::: inrd 
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6. (n) IIHF f:ecurq Voice CcnmunicationG I'KY-B) Prorram 

a. navy . A accelerated prorram was init.iatod 

in lf't>S i.o provide an interim (Phab*. I) tHF secure, 
voice capability to surface ships and Sf:;lected larp-p 
aircraft ("C-l^l, EA-3B) r^rticipatiru^ in WESTPAC 
operation-. Currently bS ships (DD and larger) have 
equipment installed. Anor.-i^r i^O ships have cables 
and foundations installed ro receive KY-8s as the^^-' 
ships are deployed to WESTPAC. CTG 70.8. COMCR'JDEf.- 
PACREF - vrnSTPAC. is the operational administrator of 
this program. Two KY-8s are provided to each CV arid 
CC and one iCY-8 to other ships. Approximately 7=- 
KY-8s are involved. During Phase I (1966-I970) most 
shipc_ (DD and larger) will be equipped with at least 
one i;i-8 rcure voice terminal. The BIG LOOK and 
ELUTT EA-": aircraft now have KY-Bs installed f:.r 
Southsart .-sia operations. 



b. ih-E :cllov/-on prcgrar: (Phase II) has been f 

: .^70 and h ■ / , Ti; •:• S \. ;'_ ; A 1 : -at i-:. - 1 . 
l:-.g processed. liuring Phase II. all naval ' 
.. ce eauipped '-.ith a UHF secure -ric-^ -1:7^. 

KY-28 or -^uivalent) . For t :--an:r:c-7' 
..-ve 22 terminals, an APA will iiave 21 h-r.r 
. four in the troop spaces and IC rortaclv 
nailer ships will receive fewer instailatL:;ns 
"ion of their mission. . 



j.latec ; 
is nou V 
shiDS wi: 
bility f- 
GVA will 
terminal, 
units, 
as a fun-: 



craf" 
teen : i: 
2nd r,r''v 
•~ r e r a ' \i 



The KTf-B i.3 h^inc 

- (BIG EYE. -r::.:--^.:: 

L~3 of the **5-itlca2 
.a. Initial .-.1;- ?r. 
'■.■^ P uni t s . r H ~ t 
viiu conr.roi rente:; 
: . InsTal-r..-!:/: :. 
.its is oeir.r -'Te-:- 

■~ : T h e R S T ■ ' '. : '.10'. 



installed ir. seleci 



<~ 1 >■» I-, — i-N ^« " ^ . r r* ~ : 

Centre 1 air - . 
installations --.ave 



All : 



1 - a,*.. - 




on 01 
i £ tho'c 



arnic equiprr.e; 

' . . -V. VI,.-.) • T 
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Typical Terminal Systems Used in Assigning Cryptocraphic 

Equipment 

SYSTE^: 

SYMBOL DESCRIPTION EQUIPMENT 

A Or->LINE TONE MODULATED TELE- One each KW-7 
TYPE SYSTEM, SIMPLEX TT-299, SGC-IA 

B ON-LINE TONE MODULATED TELE- One each KW-7 
TYPE SYSTEM, SIMPLEX, WITH UGC-6, SGC-1 

TELETYPE TAPE FACILITY 

C ON-LINE TONE MODULATED TELE- 2 KW-7, one each 
TYPE SYSTEM, DUPLEX UGC-6, TT-298 

SGC-1 ' 

D OK-LINE FREQ SHIFT TELETYPE One each KW-7 

r::Tm, simplex ura-i7, TT-299, 

TT-253, TT-187 

F C::-LINE FREQ shift teletype one each KW-7 
SYSTEM, SIMPLEX UGC-6, URA-I7' 

G ON-LINE FREQ SHIFT TELETYPE Tv;o KW-7, one ea 
SYSTEM, DUPLEX UGC-6. URA-17, 

TT-298 

o::-LII:E FREG, shift teletype one each KW-26 
SYS-EM, DUPLEX UGC-6. TT-298, 

UR.A-:^ 

K 0:-;-LINE FREO SHIFT TELETYPE Two ■r,/-37R 2 

5:rT-RECEIVE SINGLE 'CHANNEL TT-2:V;;. 'l TT-192 

1 URA-i7 

L Oi:-LIIJE FREQ SHIFT TELETYPE 3 KW-37R, 3 TT-298 
SCSI RECEIVE WITH TELETYPE 2 TT-1Q2, 2 URA-17 
TA?I (DUAL CHANNEL) ^ > ^ 1 

:•: 0!:-LINE FREQ shift VIF tele- 2 KV:--tr c> TT-2qP 

rv; -.: bcst recei\^ (one chan) i ur.^\-i7,' 1 TT-192 
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(1) Duration and intensity of operations in the 
arcia whore the defenses are to be destroyed. 

(2) Sufficiency of equipment and weapons to 
destroy the defenses rather than to suppress or 
damage them. 
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^ill t^roDaoUnv for"r;,nh*oL^^^ !u ^^^^-^^ event 
Of at* least Snrmi Is = f f | '"^'n P^^'^bility 
very small ^h-i ttt t °k T-U-pj". ^Jhen p is 
Thn^ 7h t ; ^® approximated by p, = i^l-np 

inus, the rate of change of over-aii iriii^ I t.. * 
due to a chanff« in th^^^ n^i « 1^ ^^-"^^ probability 
is ne-np ?hp;oi:L!^^ J^^?^® i^^H probability' 

^Pk " (J^) number of events) x 

, (e-"P, probability of no kills) x 

P&iityf ^^^^ 
tirylng'S^^^ri ffig^IISot^^fff^'^K^;:?^'^^'^ i^-"- 

it was labeled as thi even? Probsbility, rather 

the result is appliclble both P^°bability. Thus, 
single/AM encomter whlre n t^»n\^^"^^* aircraft/' 
of shells fired n^ tif becomes the number 

alrcraft'vfth a'sl5 sitf whereTt^ """k^ ^light^f 
number of times that i,nh =^ **^f" becomes the 
The fact that n is I mu?ti n?^ r^?""*^ place, 
increase in over-all kn I^SiiSf^^yf/^?'"^ the 
leverage effect obtained whan l^i"^ indicates the 
ments are spread over mLv^o^^S? marginal improve- 
f aa over many operational weapon systems. 

model at the beeinnin^ nf^ the aeveiopment of the 

ment of a Por?!fn"?f"fhe ai^^'defi^^' '"^f ""^^ ^"P^"^*- 
Vietnam is insufficient btsis to ^f^F'!^"' °^ "°^th 
portion Of the air difense svJL ^"^^ *° ^"^<=^ that 
net saving in losses mn^t^^ !""'. ^ estimate of the 
both lossis in attlck?nf t^f 5^^^ ^^""^ ^"^0 account 
sustained after that nor defenses and the losses 
work is eliminated lllHl^ "defense net- 

with respect to imDrov«m»nn bearing on these estimates 
work are? improvements in the WN Air Defense Net- 
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In these tests, the effectiveness of the decoy in 
capturing the seeker improved markedly as range 
increased beyond 10,000 feet. In contrast, the 
Applied Physics Laboratory estimates summarized 
previously showed that enabling the seeker at 
larger ranges increased acquisition probability 
in the absence of decoys. Thus, if the Soviets 
have selected a long acquisition range for an IR 
modification to the SA-2, IR flares could reduce 
its effectiveness substantially. 

Marginal Improvements to Present System . The 
type or improvements to the NVN Air Defense Network 
considered here are those which probably would result 
in a very small increase in the single shot, or single 
engagement, effectiveness. The magnitude of this 
increase in performance is not estimated for the var- 
ious types of improvements. The leverage effect of 
such improvements when applied to the large number of 
sites presently operational in North Vietnam is examined. 

( 1 ) Representative Improvements , The list of 
improvements suggested here is not meant to be com- 
plete. Their introduction can be gradual and applied 
to any desired proportion of the weapon systems in 
operation. 

(a) VT fuzing for larger caliber AAA. 

Optical tracking backup for either FIRE- 
CAN or FIR E SONG, In its sim plest form, manual 
optical tracking cotild provide a fair weather 
bacinip for these fire' control radars. 

(c) FIRECAN/FAN SONG Mutual Support . The 
FIRECAN can be used to provide range information 
to an angle tracking FAN SONG. Synchronized 
nearly coincident pulses from each radar can 
aegrade ALQ-51 responses. 

, (d5 Decrease in SAM launch warning time . By 
decreasing the warning time available, the effect 
of maneuvers may be partially overcome. This can 
be achieved by, for example, reduction in the 
power of the L-band guidance signal or a change 
in the phasing of S-band and L-band pulses. 
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3IDEWIKDEH combat data, is t^e si m< i ,,-1 
external environmental r^ltorl lorifSMmL 

craf?''i'e "'Sf t^" '^-2 firings afKir- 

su^es' """'^t uncertainties, pres- 

IffilND?! tifi^"^ actions. All combat flkn" for 
biDEWlWDER Will assume target acquisition, although 
tnis IS Known to be incorrect for a fou i.Ir^ 
oT,' ,The SIDEWINDER combat km prfbab^fit^'if'^- 
0.32, based on CINCPACFLT Staff StSdy 11-66 tL. 

sile are not possible fnf^^ "is- 
pomts are pe???nent howevert following 

Of at?ii?ion.'^t hL^'hf^/f i^f«l/or a war 
mobility 11 ^htio-i^^f ^® desirable features of 

relatlve'chefpnels^ fn'^^i""^ 

hard^to detecf °Thri°" ^""""^^ very 

on a 'receding a"c^?f' 2^"^^^ I« homing 

selectively on t^e Usi aircraft fn^^"r^* 
detection of such a uonr,^^ £ ^" ^ formation, 
tually impossible. ^ ^^^^^"^ ''"'^'^ ^« ^i^-' 

^6) Count ermpac vT*^,^ TJWtTi'hv,^^ ^ 
I achieved using IR decovs Pr oi^ degradation can be 

from recent tists againit . n^^"^^^^^^ ^°^Sh data 
conducted under Proftc? F/0 f^f ^^^^^Persing B-52 
ing results for SIDEWINDS? ^ Provided the follow- 

I ■ Number of Times Missile 

h Missile Continued to Track 

j 2S£0X Target 

I AIM-9D 5« 

I / AIM.9B 5 

SEC^ 
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(1) Infrared Homine Missiles . Two distinct 
types of infrared honing missiles could be in- 
troduced into Korth Vietnam: 



(a) A terminal homing phase for GUIDELIKE 
employing IE. 

(b) A visual acquisiticn, optical tracker, 
and portable launcher system akin to the 
CHAPARRAL. 

(2) The obvious problem encoimtered in using 
an IR terminal phase for GUIDELINE involves 
guidance of the missile under radar control into 
an envelope wherein the IR seeker has a satisfac- 
tory probability of acquiring the target. Data 
from Project F/0 210 tests on the tracking error, 
for a simulated FAN SONG against one aircraft 
equipped with the ALQ-Jl with a Split-S maneuver, 
were used to compute the probability of acquisi- 
tion for an IR seeker head, similar to the 
SIDEWINDER AIM 9B. The seeker head was given 

a h degree field of view which it could scan in 
less than one second. The sensitivity of the 
seeker head was sufficient to achieve lock-on at 
a range of 18,000 feet (no after burner). The 
probability of acquisition was computed for initial 
seeker head pointing errors (due to weapon system 
calculation errors) of 1 degree, 2 degree, and 
3 degree. The probability of acauisition for 
these parameters ranged from 0.28 to 0.35.* 

(3) An IR seeker has negligible capability against 
an approaching aircraft. Thus the probability of 
acquisition referred to above, is only valid for 
deparing or receding aircraft. Thus, the above 
acquisition probabilities are high. 

(k) Combat data on the use of SIDEWINDER can be 
used to estimate an over-all kill probability for 
an IR terminal guided GUIDELINE in the absence of 
decoys. The differences in missile aerodynamics 
and lethality are obvious,- but are not easily esti- 
mated. The most compelling reason for using 

* Analysis of NVN Air Defense Network - enclosure (1) 
to Op-96 Itr ser 0003P96. 
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chaff ranging f.-:.-n l.J fps to p fps, the sector 
describea above can be seeded with 'chaff ve'i 
oeyona ...C-.pnai} the outer iinits of the sect-r 
from an_ altitude of 33K provided the wind a- 
-east jvnm in a direction toward the radar site. 

(c) The ratio of rhaff radar cross section , 
>.o weight is inverse!}- proportional to radar fr°'- 

fn^r^i ^^""^ ^^t =^ of chaff requilred 

for C-band is about one-half of that needed for 

for^-bMd ^-^^^ about one-third of that 

im,^!"^^-^^? above calculations, althouch arcrox- 
imate, indicate the feasibility of prcvid'ri a 
aense chaff environment in a given sector "of a 
-aaar site from beyond the lethal range of wea- 

of ohfir""^*^ "it^^ Thls^amount 
^L^^^^ ' ^"f" uniform distribution assumed, 
should severely degrade the acquisition process 
and possibly the tracking process after a lockfon 
has occurred. The degradation will be reflected 
in the increased time necessary to separate legi- 
timate targets from chaff. Although thit tac?lc 
has been suggested as a counter to new syst^s, 
systim applicable against the present S^s' 
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S-band A VVi?f ^"^^ ^1^°^^ exclusively eauiT:::ed fcr 
able SARM Mod 0 will be an S-band ver-on- '^-banr ' 
In'^fb^nd^f specifically planned 2s 
has been fund^f ^^^^^°P^ent but no production 

ers dn n^nx^^H • however, the family of RHAW receiv- 

tnreats. For the immediate future, these receivers 

?or's?r?L'^?pfH?''^^?'^*^^' ^^^^^^S bl usel 

homing i .-^®^^^^^ necessary. The TOA and EELs 
homing systems will operate in these frequencies 



equipment and sufficieni n'ombers are Dianiied for 
the future. Perhaps the most significant iranact 
of the aeployment of the 5A-5 or C-band SA.2" would 
be the dilution of ECM effort resulting from fre- 
quency diversity. To a large extent, C and X-band 
ECM equipment could be used only at the expense of 
carrying less S-band equipment than at present. 
Thus, the introduction of these new SAM systems 
might improve the effectiveness of those already 
in place. 

uncertainties involved in estimating the 
effectiveness of the SA-3 and C-band FAN SONG are 
similar to those which applied to the S-band SA-2 
system before its deployment. In particular, in 
the case of. the S-band, SA-2, the combat forces were 
aDie to sense the weaknesses of the systems and 
improvise countermeasures, such as evasion, with 
relative rapidity. One examule of a simpl4 and 
possibly-effective countermeasure applicable to 
chafr*" effectiveness is the use of drifting 

« large scale use of chaff, with a 

favorable wind that allows it to drift over the 
target, can substantially degrade acquisition and 
J^S^^^S* ■^^ order to examine the amount of 
charr required as an upper bound, it is desired 
to place a radar cross section equal to 10 square 
meters. For a single chaff dipole, the corres- 
ponding radar cross section at 10 GH7 is 1.8 
X 10^2. Thus, 10 5 X lS< dipoies 

1 .b X 10-^ ^ 
per radar resolution volume are required. The 
dimensions of a radar resolution volume are 
assumed to be 1 , 5° x 1 . 5° x 3OC meters (1 us). 

and^o™ L^ll^""^ azimuth, 6° in elevation, 

and 30nm in range, there are approximately 350 
radar resolution cells. The total number of 
required chaff dipoles is then about 2 x 107. 
trrf^^'l^ dipoles/pound and a dispersal 

cl hl Zl 1^ Per^^ent, the chaff requirements 
can be met by 80 pounds of chaff. 
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in terminal hcTiir.n. Zr.es i- r.issil-*'^ ccild be 
introduced v/ithout bei::c ar. obvious e.^cipric" 
because they could be harder zo identify and 
because they can suppleraent the present" missiles. 

(c) Marrinal Imtsrcvements to the P>-°sen t 
Systems . Ir.ciuded in this category are optical 
tracKing, VT fuzing for large AM/reduction of 

onlr^^^ lobe-on-recoive-only mode for 

iv .f^f ' f"^ SONG/FIRECAN mutual support! 
kL"^ i^f^^^^P^^^®"*®'^*^ in each of the large num- 
. lUli 2^-2 systems in North VietnaSf 

in knPf^obfM^^^,'^ Obtained. The small increase 
n? cioi Probability spread over a large number 
?Lfr^2^ can increase losses to an Unacceptable 
level. Most of the improvements discussed here 
are relatively simple and are fixes of present 

f^f^nVnc^"^^^ °^ counter-countermeasures 
against US countermeasures. 

^- Nev Svstemg 

MlsillJ^fnH^^? F^^^Sr^^ ^ Radar/GUIDELINE III 
ho ; ^^"^ ^^OW Radar/GOA Missile) win 

cLrac?erLt?ff nf" discussion. The system 

cnaracteristics of either system do not sueeest a 

TtL^'^W^''^''^ capability over the pfflent 

fhe^^bf^d sFff ' operational emplS^enf of 

tne u-Dand SA-2 as compared to that of thp -i 

^^%ho kTl"" ^^^^ Soviets rlgard it mori^ighly 
In lot'lif/fu^^ either system, a slight [mpro^^ 
able missile^«irt ^ ""^ maneuver- 

in emDlovtn^ ^ expected. The major advantage 

in employing either system in North Vietnam iq i-ho 

IVor^fol ^^et^^^'- TheM^s'^^tem uses 

NorJhVietnin^ fi^^i ^""P^^^P ^^^^^^ ^^^tem by 
wor^n Vietnam, JS electronic count ermea«=ures can 

and ^^^^^ effect!^? Both N^y 

and IlS ^ALT.6 family, QRC-IsS f^ily 

and ALQ^i+9) are -available in C and X-band however 

and^arruS°o\L'slf catL^y quantl?i4s 
instead ^ ™SH,nH f^®^^®-^-' unmodulated noise 
instead of modulated noise jamming). Better 
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d. It should be ncted that the 'number of sorties 
required for the mining campaign is: 



(1) Less than or equal to the number of "break- 
even" sorties developed in the discussion cf the 
MARKER SHRIKES, 

(2) Presumably less than the -number of sorties 
required to produce equivalent interdiction if 
mines are not used. Thus, it would appear that 
such a mining campaign should be further examined 
as a complement to a MARKER SHRIKE or SARM attack 
in the SA-2 defenses and that it would be pre- 
ferable to a conventional attack on the northeast 
LOG 5. 

8. (S) Changes in NVN Air Defense Network 
a. Introduction 

(1) It is not the purpose of this section to 
enumerate all conceivable changes to the NVN Air 
Defense Network, nor to predict the likelihood that 
certain changes will take place. Rather, several 
interesting changes will be discussed, implications 
of these changes on US losses will be analyzed, and 
possible countermeasures to some of these changes 
will be discussed. It must be emphasized that the 
expected effect of applied countermeasures, elec- 
tronic or other, is not to defeat a particular sys- 
tem, but to degrade its effectiveness. 

(2) The possible NVN Air Defense Network improve 
ments listed here are grouped into three categories 

(a) New Systems Known to be Available . Con-, 
sidered in this category are the SA-3 (LO BLOW/ 
GOA) and C-band SA-2 (FAN SONG E/GUIDELINE III). 
The introduction of new weapon systems could be 
interpreted as an escalation by the Soviets. 

(b) Missiles with Terminal Homing . As indi- 
cated by Appendix D, there is no evidence that 
the Soviets have missiles with terminal homing. 
Of the many possible Soviet uses of this guidanc 
scheme, this Appendix considers the SA-2 with 
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by land. Although secondary roads providing alternate 
routes ar'3 not shown, it can be seen that the road net 
provides a number of opportunities for alternate rout- 
ing. As indicated in TAB D, the system must be cut in 
at least SIX places for interdiction. If weather, 

f^n^^n^'-f^'f t^^like, prevent re-seeding the 
snort (20-30 mile) road segments involved, the number 
of cuts required will increase. 

P«.t?;«^o! ^^""^^ referenced in paragraph 6 above, 
RTTT six sorties (loaded with 

?mn;^i(nV^^^l.^^'^®]. ^P*^ ^/S) per road with a mL^. 

^^"^l ?^ 2^ The total montW.r 

sortie requirement is, therefore, 6-6-30=1080 

f^X.ll V? "i?t«fdict" the six routes (average Route 
abon?^lom ^^Je^^.^°^4f^ ^Q'^th during 1966 were 
llkpiv^S^; interdiction thus accomplished is 

iiovoL 2v,:® ^^co^Plete since weather will undoubtedly 
prevent the required daily reseeding. ^ 

div^denverf ?^^eiL'£^^^ assuming that normal 

^eiivery is feasible for all necessary munitions, 
from such a campaign are estimated as follows: ' 



Monthly 
Sortie Rqmt 
for Mlnin p ; 



Route 1A+NE RR 
Other Routes 
Total 



Losses/thous Expected Monthly 
attack sorties Losses 
Observ. Poss. Observ. Poss. 



360 




20 
10 



10 



7.2 



3.6 

7 



northeast rSafnefind P°™]jni cations through the 

ca^o^^r?^^^^ en\?r%^TLl^%ToTc%^^^^^^^ 
tTis%^;2^I.-^^ basL^o^^^rif^^^ 
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then, assuming that the anti-disturbance featiares of 
the mines will require exploding them in place, at 
least a six-hour delay could be imposed by the three 
BLU-31/B mine blockages alone. To this would be added: 

(1) Time to locate and report the cut, or the 
loss of one or more vehicles on encountering the 
cut. 

(2) Time to transport a clearing and repair force 
to the cut, if past experience hr.s not led to assign- 
ing such a force to the SAM battalion. 

(3) Time to locate, dig down to, and explode 
located mines in place. 

g. The TAG study surmises that the maximum blockage 
time is likely to be no more than 2h hours, especially 
after the enemy becomes proficient in countering the 
mines. However, a delay of six to 2h hours in moving 
the SAMs may be of tactical significance to reattack. 
The tactical significance of the site neutralization 
effort is less clear because of two major uncertainties. 
First, the amount of reconnaissance effort to locate 
new sites as they are prepared, and to keep track of 
those neutralized sites which are refurbished after 
the mines have detonated, might be beyond our resources. 
A significant number of sites which are not neutralized 
would negate the value of neutralization on others - 
Secondly, it is not clear that the enemy requires a 
prepared site for effective use of the SAM batteries. 
Although there is a need for precise positioning of 
launchers and control units, the principal gain or? a 
site neutralization campaign would be to deny the enemy 
the protection of revetments and prepared AAA positions 
against air attack. Because of these uncertainties, it 
is by no means clear that these applications of land- 
mines are desirable, regardless of the level of air- 
craft losses involved. Rather, it appears that a 
more straight -forward use of the mine capability in an 
attack on SAM and other resupply would be more logical. 

7. (S) Mining the Northeast Land LOG 

a. TAB D is a schematic of the main roads and rail- 
road connecting the Hanoi -Haiphong complex with China 
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for rapia mcvement of the squi-rssnt in either directicn 
.rom the site. Then it would reauire about six roa-' 
T°i°=?f per battalion to interdict road movement. I" 
sort^et 4aded-™ ^"""^^ estimates that sL 



(1) 



Five aircraft with six BLU-51/B each, 



(2) One aircraft with one disDenser of BLU-'t'J/s 
two dispensers of BLU-if2/B, three d<snpn«o^t^,*^ ' 
DRAGONTOOTH (BLU-lt3/B), aispensers of 

barrieffipTd,^ road blockage by mines on the road plus 

custSy North Vietn^«°?^.-°"3;"' ^° """"^^^^ ^he 
K=,^--K^-)r^ A>iortn Vietnamese tactic of movinff the sam 
battalion inunediately after attack t r +{,f ivf ^ 

and o? i^iictinf fu?r^»^^H ^'^^ original site, 

iniiicting further damage in a second attack. 

rate'a?^^hic"theU"*S?' ^5 employment is the 

T^rT J^^wnicn -cne mine blockage can be clearpH tvi.^ 

reSuf^eftf ^i"?^^' ^''^ hours be 

orlterl in i? T°n%h/°^^ with three 750 poG^d bomb 

sid"^' KE-'^r?'" ^^^^^ 
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through observaLion of the mine laying aircraft, the 
site should be effectively neutralized for the life 
of the mines. Mine location and clearing operations 
are possible, since the entry holes of the weapons 
can be seen. However, the SAM battalion will be 
unable to be certain that ALL of the mines have been 
located, particularly if some of the holes should 
be obscured by rain, wind, clearing operations on 
other mines, or the detonation of the anti-personnel 
mines. Of possibly greater iiiiportance in limiting the 
duration of neutralization, present mine fuze charac- 
teristics limit their effectiveness to about five days 
for the BLU-31/B, about 10 days for the BLU-lf5/B, and 
10 to 12 days for the BLU-^2/B. To prevent enemy 
recovery of the mines, self -detonation occurs at the 
end of effective life. This creates craters eight 
to feet in diameter, three to eight feet in depth, 
which will require repair, but also makes clear that 
the threac has been removed. To maintain full neu- 
tralization of a site, reattack will be required about 
three times per month. 

d. An upper limit on total mining sorties is now. 
readily estimated. To attack 152 sites with four 
sorties, three times per month, will require a minimum 
of about 1800 sorties per month, and with an allowance 
of 10 percent for sortie wastage (aborts, missed targets, 
gross errors, etc.) the total can be rounded to about 
2000 sorties per month, and an ordnance requirement of: 

(1) 2^,000 BLU-31/B per month, 

(2) 12,000 BLU-^5/B dispensers per month, 

(3) 12,000 BLU-^3/B dispensers per month. 

This may be viewed as an upper limit, since cratering 
will make the sites less usable, and probably not all 
will be restored to use. 

e. Further reductions of SAM mobility can be attempted 
by mining roads. Analysis of this effort is necessarily 
somewhat conjectural, but for a crude estimate, suDpose 
that the location of a SAM battalion has been fairly 
well established. Suppose also .that in the vicinity 

of the site there are only about three roads suitable 
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weapon with a magne-ic field sehsing fuze, an'anU- 
aisrurbancs leature, carried in a dispenser and 
l^rf'r-T ^° a°out 30 inches below tSe 

rwo ^-sPS'^-sers suitable for multiple car- 
' . "t'^^^ dispenser. Presumed loadine 
analysis purposes) - six disDensers per 

aircraft - 130 mines. The system is desiraed 
for low level delivery and the feasibility of usiSf 
the existing dispenser in a dive delivery has not 
yet been determ-i non ^^"^ 



, ;^^ Hoz spherical anti- 

in a dJp^^fe'r:lJJS^?Ladls\'^ di'^p^lAser^^pM 
sumed loading (for analysis pSrcoses ^ six AT 
pensers per attack aircraft - 12^ grenadlsf 

b. Consider an attack by four aircraft a ^ 

with BLU-31/B cnp w-ii-h UTTT t-zn ^■'■"'^aitj '"'o leaded 

abou^ J^^^'.^'^^J 2AM Site diameter of 600 feet 

flet of "^^^ 36,000 sQuare 

2*^°" against the BLU-31/B (15 feet 

aboS? 6SSoleetM'-.%''?-^^" ^^''^^l^ wid^h) and 
Thus there L against the BLU-Uj/B. 

ting ' any pLti^il^^ ^bout a 0. 1 3 probability of actua- 
bilitv r^f "^"-31 /B, and about a C.02 oroba- 

^i^tl^n^l^fl'','^^,^^^^^^ . consider. 

to motor radi^lo?rLrp^|?s^S^4i^oT-tSI-|g--^^ 

North Vietn^Ile "egard'as hf^mf %^^iPr"t which the 
to be acceptabfl to'tSemf Onfe Le'thrf^? 1' "S' '^^^^^ 
, apparent to them, through a^^^^ Inltl^rt^c^^.e'rsnr 
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(2) When the. SAM activit'/ leyei nas oeen so 
reduced, T^-irther attempts -o eliminate the remain- 
ing sites is probably not feasible, 

(3) Attrition for the forces attacking the iAi-: 
sites is lower using SARM than SHRIKE with the Hk69 
warhead* 

(W) The reduction of the SAM activity level to 
sniping can result in lower attrition for sorties 
other than the anti-SAM attack sorties, if sniping 
itself is made difficult for North Vietnam* Snip- 
ing can be suppressed by avoiding the exposure of 
single or few aircraft groups. If a sniping policy 
is in effect, there is less chance that an SA-2 
site will engage large aircraft flights, 

6. (S) Mine Attack on SAM Sites and Routes 

a. This section will attempt estimates, and indicate 
areas of uncertainty in analysis of the effectiveness 
of air-laid mines against SAM sites and movement routes. 
Subparagraph 5.g.(5)(b)* tabulates 152 SAM sites, 127 
outside the 10-mile circle around Hanoi and Haiphong. 
With 25 to 30 battalions, of which at most 12 to 15 appear 
to be active at any particular time, there are always a 
large number of prepared sites which are unoccupied. There 
are indications that the North Vietnamese use these 
sites intermittently, moving from one to another to 
avoid a static deployment, and consequent easier loca- 
tion and attack by US forces. Aerial delivered mines 
offer a means to reduce this mobility. A variety of 
mines are in development or early production, which 
should be suitable for use. The principal ones con- 
sidered here are: 

(1) BLU-31/B, an 800 pound anti-vehicle weapon 
with a pressure sensing fuze, an an ti -disturbance 
feature* and an actuation co-jnting device, delivered 
in a dive, penetrating six to twelve feet below the 
surface. Suitable for multiple carriage. Presumed 
loading (for analysis purposes) - six per attack 
aircraft. 



♦See page H-35, 
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Probability of destrcyin? a 5AM-site per 
SARI-I sorrie: 



.002 



.11+ 



.001 



Expected number of SARM sorties per SAM site 
destruction: 



^.3 



500 



7.1 



1000 



Total number of sorties per SAM site including 
rour to eight conventional strike aircraft: 



17-3^ 2000-i+OOO 28-56 



^0-8000 



IhieE same remarks apply to the utilization 
i^?Kr;L''AS''^''^i°''!^ "^^^^^^ ^2 discussed under 
t^^^hf it is expected 

poI^t^^^ri%^Ic^t^^ probability ;hile marking%^jr^ 

usin; q^p^;^^i°^P^n®'^^^^^°^^ antl-SAM campaign 

using SABM are Influenced by the: ^^o.^^^ 

(1) Launch envelope - launch is Dermissablp 
beyond 25nm and above 25K permissaDle . 

between^^O ^^^%^ rT'^'tt^ "^^^ ^^"^ launched 
ueween iu and 15nm from the radar site. 

In Q^LP? 360 degrees warning capability of the APSI107I 
fnr tho ^^^S^?"^ '^^^ ^ ^^ick ^raw capability ' ^ 
noL^ of>^^ launches. Thus, from an attrition 
S?anLrH ^nti-SAM Campaign with the 

Standard ARM appears lo be more desirable than a 
campaign using the MARKER SHRIKE. 



j. The conclusions one can dr 
sion are: 



aw from this discus- 



CD An anti-SAM ca 
the objective is 
to that of sniping. 



•i-p 4-v,« ■ -ampaign using SARM is feasible 

If the objective is to lower the SAM activity level 
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(c) In order to maintain the SAM activity 
at the sniping level, a continual sortie 
requirement using SARM exists. This sortie 
level is difficult to predict, but it probably 
is equivalent to the level needed to success- 
fully kill a F/S every two weeks (that is, put 
it off the air without necessarily :.nflicting 
permanent damage) . The probability of killing 
a F/S per sortie is .006 x 0.26. Thus, the 
expected number of sorties required per week 
is about 320. 

h. Sortie requirements are now estimated for an 
anti-SAM campaign conducted by making use of the 
marker for SARM followed with a strike of four to 
eight aircraft usinn conventional ordnance. The dif- 
ference between thi.^. approach and the use of SARM 
alone are: 

(1) Destruction of the entire site is assured 
for each successful SARM firing which is visually 
identified. 

(2) SARM homing on a FIRECAN marks the site if 
it was launched against a PAN SONG. 

(3) The following lists these estimates: 

Sorties Remjived for an Anti-SAM Camnaitm 
Folioving SARM with Conventional Strikes 

Probability of F/S acquisition per sortie: 

Si iio Hi Lo 

.75 .006 .75 .006 

Probability of a succei:-sful radar kill: 
•38 .38 .39 .38 

Probability of visually acquiring the marker: 
•8 .8 .5 .5 
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Sorties Henuirsd fr- Ant^-SflM r^mn^-,-,^ 
Using Skim Alone" 

Probability of F/S acquisition per sortie: ' 

Lo Hi Lp 

•^^ -006 .75 ,006 

Probability of killing a F/S: 

-26 .26 .26 

"'"dSiiedr ^ ^'"^^"^ permanently 

2/3 1/3 
Probability of permanently killed F/S per sortie: 

-001 .065 .000? 

^"Inel/sr''^'" °^ ^° permanently kill 

15 2000 

Number of sorties required to destroy 30 F/S 
in a two week period: 

230 30000 1,50 60000 

high F/S actilityTve?s /easible for 

to reduce SAM act^itv i-l ""^-^^ desirable 
thic; r>=r. acL^vity to the sniping level 

innfo^^.^^ '^'''^'^ ^'^^^ the number cf sortip;' 
indicated in columns (1) and tu 
over a tvo.vp*=k n.^f.i :^ the above 
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(2) Probability of killir.g a ''radar, .38» 

(3) Probability that the radar killed is a FA'I 
SONG, .67. 

Other relevant parameters are: 

(h) Total number of occupied sites, 30. These 
sites contain one ..FAN SONG/site, but only half the 
sites are candidates for attack at any given time, 
since the other h£j.f are either in transit, main- 
tenance, or being used for training and thus are 
not radiating. 

(5) Either one-third or two-thirds of the killed 
FAN SONGs are repairable in one week. 

(a) These parameters can be combined in a 
dynamic or time dependent model to obtain the 
required number of scrties as a function of 
time. Because of the length of time needed to 
to complete the analysis, the upper bounds to 
the number of sorties will, be obtained from a 
static model approximation. The parameter which 
will affect the number of sorties the most is 
the probability of acquiring a FAN SONG, which 
•changes from .75 to .006 as the anti-SAM cam- 
paign begins to be effective. 

(b) For an initial sweep occurring over a 
time period not much larger than the repair time 
(one to two weeks), the expected number of sor- 
ties is computed in the following: 




7 
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•^iiZ-L^'"'^--.?'^ anti-S«I'I campaign using SARM 
thii ;*"Jr«^^-^^ problems, it will be Issuned 
^ntl ^'^^-^h^^a °f the. successful firings will 
■ home on a raaar other than FAN SONG. Thus 

win'be1/1'^'^3§'=\^^^^ '''''''' ""^ 

(b) Since most FAN SONG radar are collonai-»rt 
with several FIRECAN radars, it win bl ass^ol i 
that the use of the SAHM marker, followed M 
strike with conventional ordnance, will destro J 

m ioNc"^ ^^^^^ ^« launcAed at a '"^ 

th» t J.t' a radar was killed on impact, and 

the marker is seen. The same values for tho t„.„ 

usid'if thf I'^'^^'r acquiring^'hrmarkerrL'T 
used in the discussion involving the SHRIKE 
Mk 69 warhead, 0.5 and 0.8, will be used here. 

SA successful SARM will not destroy an 

radlr is "'^^^ " ineffective "tU^^ 

tVlel^ir^aSLftTof .SS^ ^ 

SONC^ire^^^epa^raWe!'"''^' "gainst FAN 

SONG^ire'^r^«»i^=M^''°""^''^ ^^^^^ against FAN 
>3u«u are repairable in one week. 

The other set interchanges the I/3 and the 2/3. 

l^oifgn^finn^ required to conduct anCtLsL 

a FXn'Iong Bel sSie ?f ih^^n^J"^^^"^ °^ ^^^^^ 
factors: , ^'^^ Product of the following 

ill'T5^tLl'%l' "^"^^i'^S a FAN SONG per 
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(b) The number of sortres required where 
SARM is used initially followed immediately 
by a strike of four to eight aircraft carry- 
ing conventional ordnance. 

d. The probability of acquiring a FAN SONG radar 
during a sortie depends upon the level of strike 
activity in the vicinity of the SAM sites, as well 
as the total number of operable sites in the area. 
Given the sensitivity of the APS-107A identification 
and acquisition system, it is reasonable to assume 
that in a dense SAM environment, with a high level 
of strike activity that the probability of F/S 
acquisition is near unity. As the anti-SAM campaign 
continues and if it is effective, the number of F/S 
radiations will decrease. Since this decrease will 
likely be the result of a policy change by North 
Vietnam rather than be related in a continuous fash- 
ion to the number of surviving SAM sites, a step 
change in the probability of acquisition will be 
assumed. This lower probability will occur after 
say, N sites have been destroyed. The two values 
chosen for the probability of acquisition per sortie, 
0-75 for high level SAM activity and ,006 for low 
cS?L^.^ activity, are the same as used for the 
bURlKE Mk 69, warhead analysis. Because of the 

^^^^?Bc^f^S^^^°^ identification capabilities of 
tne APS-107A, these are conservative estimates lead- 
ing to an overestimate of the number of sorties 
required. 

®- Although initially launched at a FAN SONG, the 
SARM may lose tracking of the FAN SONG and then re- 
acquire a FIRECAN. Thus, although a radar may be 
killed, It may not be a FAN SONG. Using the NOTS 
estimated for 1966 successful SHRIKE firings, 9lf 
targets killed were F;J! SC^G LT.d targets killed 
were FIF.ECAN. Although ths -tu^^ int-nded target 
IS unknown, the FAN SONG vntzT dou3 -st^ the 
priority tarrat for SHRTICE ml3z\z:is. t*. 
assumed that firings at FIRECi.N RAEA':*.^ w<-re7 

(1) Firings in the absence of FAN SONG 
emi«sions. or at.the end of missions, 
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that 11 grain fragments can only damage exDosed 

IntLlT-^^J''^' ^^^^^ 5^^^^^' cables! and^°'^^ 
antennas. How much more effective n grain frn. 
ments with a higher velocity ar^ likelf to be if" 
unknown. The number of hits nn\ t% 

rssK, lor SHRIKE in a loft dellverv faHno <^4.- 
account only CEP and warhead lethllityis^fi*° 

iv^Tillfnf^l' ^^^^ criterx'o^is'^di^age 

f 1* *2 prevent the radar functioning sat- 
isfactorily for at least four hours. 

Dutid^s^n.^^ warhead lethality data were com- 
M'lt^ i^i ^^'^^ as the target for the 

Mi'Vi-"""- - ^^^^^^^ 

blast ^onl PvA probability of kill due to 

oxasy aione, Pkb, is about 0.31. This vaino -i . 
obtained if the warhead is activated by conlacL 

u '^^^ discussion indicates that the qABM 

a F/S%^d"^'^"^^''y effective ii d^agf^ 
SHRT|r'^*'^?J»^"'*.^=^°=i^ted equipment than the 
hv "® '■^'^^"^ °^ ^last damage is increased 

two cases will r.'.LIinedf Therefore, 

SARM-fc u-'ed''^V!;"'p -^.s^r^ies required where 
orSission su'cec1VP^-^'2^L Probability 
Some of r i v^i^^i against a radar, 
oume oi .n-.: ida..rs killed are not FAN sowr, 
types, ana sccie cf the km f A ^^^^^^ 
are repairable. ^^"^ (damaged) radars 
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(b) The marker warhead is parr of the main 
warhead. It achieves about five minutes of 
visible smoke through the addition of pyro- 
technics to the main warhead. 



b. Using the preceding characteristics of the SARM, 
an estimate of the number of sorties required to con- 
duct an anti-SAM campaign will be obtained. Because 
of the positive BDA, no missile firings should fall 
into the category UNKNOWN, Thus, using NOTS data 

for 1966 for SHRIKE firings, a reasonable upper limit 
for the missile kill probability is 0,38: 

Shrike Firings 1966 

Probable Kill Probable Miss No test 

3855 26SK 36je 

Total Firings - 519 

The No Test category contains firings in which the 
target radar was shut down before impact, as well 
as launches outside of the SHRIKE launch envelope. 
Because of the larger acceptable launch envelope for 
SARM, there should be fewer launches in this category. 
However, the probable kill category for SHRIKE is 
probably overstated due to the. kill criterion used. 
Since these two factors tend to balance one another, 
the .38 value is considered reasonable for SARM kill 
probability. 

c. It is necessary to discuss warhead lethality 
in some detail because of the uncertainty that the 
SHRIKE warhead is sufficient to kill rather than 
temporarily damage a FAN SONG. 

(1) The SARM warhead, Mk 73, Mod 0 is a modi- 
fied TERRIER warhead, Mk 5 Mod 7. It contains 
105# HE and 11 2# fragmentation steel. About two- 
thirds of the fragments are 1 30 grain, the other 
one-third are 260 grain fragments. 

(2) The SHRIKE warhead, Mk 52, weighs 1»+5#, and 
contains 52# HE and 93# of 13 grain fragments. 
From the discussion on the CBU-2^, it is obvious 
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(d) Range tc targei is determined by the 
ceclmation angle measurement and the a-=^c"af^ 
altitude. — * A - 



_ (2; The 3i:.RM, by using a larger motor, has 
improvea flight characteristics over SHRIKEf 

. ^® launched anywhere within 

fhf?''^^^^^ ^^^^ vithirranle of 

thi tarllt! ^^'^^^ to 

SARM^?^ 6fif„"'^w^™ ^^^^ capability of the 
SAflM IS aOun. However, at this range there I 
IS a considerably reduced probability of acaul 

target lock-on throughout the flight' 
More realistic launch ranges are about 30nn 
with a corresponding flight time ranging ^00 
60 seconds for a ^OK launch altitude to 150 
seconds for a 3K launch altitude. 

v,.e launches at or above 20K, the SARM 

has a "quick-draw" advantage over th4 SA-2 for 
a launch range band of 10 to IJim. 

tive^BD?^ "^^^^2^ °^ providing a posi- 

tive ijDA. The missile sends a signal to the launrh 
ing aircraft indicating whether it is homing. S 

ffnHc" ^! equipment in the aircraft then 

^ l^i^^ ^'^^^^ ^hic^i correlates with 

that sent by the missile. If they both cease 

thf ^ indica$ed!^'!f 
the missile is homing at impact, but the radar 

inlfca?ed?'''" ^'""'^ simultaneously, a'mlss'is 
typi'weS^i^g^1?7l/^ ^ ^^^-^ fragmentation 



P«<,ci-vi Fuzing is passive, active and contact. 

strength f??-""'^".^^^ radiation source signk 
strength as its criterion. Active fuzine fVTI 

Cont^^t^r^ ''^^ radiation soG^ce shSf ol? 
Contact fuzing is a back-up mode to insure 
activation of the marker. leisure 
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5. (S) Standard Arm Mod 0 

a. There are several significant differences 
between the Standard Arm (SARM) weapon system and 
the aircraft/SHRIKE combination used in North Viet- 
nam at present. Deployment levels and dates have 
not been firmly established yet; however, it is 
estimated that the Mod 0 version will be deployed 
during CY 67, with Mod 1 and Mod 2 to follow in 
CY 68. The present discussion is restricted to 
the Mod 0 version: 

(1) The APS-107A installed in the A-6A and F-ifD 
provides detection, identification, and location 
information to the bombadier/navigator or radar 
pilot in each aircraft. 

(a) For detection, the APS-107A has 360 
degrees azimuth coverage with a receiver whose 
sensitivity is ^5 dbm. This sensitivity insures 
that main beam detection of a radiating PAN 
SONG B is limited only by the aircraft altitude, 
i^e., detection of all FAN SONG radars which 
are tracking the aircraft is expected. The 
major side lobes are detectable at a range of 
about kOnm. Back lobes are not detectable at 
useful ranges to target. 

(b) ,The APS-107A is able to discriminate on 
the basis of frequency, PRF, PW and scan modu- 
lation and present evaluated threat warnings 

to the operator. The system distinguishes among 
S-band AAA, S-band TWS (FAN SONG) and S-band 
TWS with associated L-band guidance for the 
present threats, (AI radars and C-band signal 
discrimination is also available.) The opera- 
tor monitors the signal being processed by the 
missile receiver prior to launch so that it 
can be compared with the threat selected by 
the operator. 

(c) The APS-107A provides a bearing accuracy 
in azimuth and elevation of 1 , 5 decrees for sig- 
nals in boresight. 
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»xposS- to ?2Lfi"^^^^t"S.^hem initii..lly imDli%.- 

fnH 5n 1 ^"'I'^^SQ guns would suffer between 10 
and 20 losses per thousand sorties. 

^•^^ An Attack- rm EW/GCI ^itpc fln-h«„_u ^.i. 
number oi u.ese sites is onirabiufS^f^j'^" 
«nn n^%°^ Appendix D Indicates that the oosi- 
tion of less than Mf percent is known to with 

. ffi^ji/si "lV «r" »^^^^ 

cours4 of Ltion u particularly interesting 

ted to pro»-pessiv-if%,!? the like., can be expec- 

air-groSn^;xSe^rate"ov.r''the':if?f' 
exchanpp rat --r./^' air-to-aip 

exchlSII rtL superlorr"""^ """^^ air-to-air 

(5) ether Alrf:3id Turcot- tv,. i 
of sortiiTTeSTuFed tS'^^^ri • ^F^e number 
the neutralization of a" . S'^'^ maintain 

cratering cfc -i, 7 ^"^^'^ runway 

signifrc1n?i; grea^p-';^'^';^'"^^*^^'^ ^hiih is 

from attacics^f IL^Ken'^i^c ^1t' "Hf" "^^'^ 
degree, this is kiso true r f ,° ^ lesser 

facilities. Howev^i', [hi k''' ^i^-field 

preferrtd airfield tarl; ^ - ^"f^ become the 

protection of pirked ;i;c;af? the event that the 
^-oi-.^u Gircrait is improved. 
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would presumably follow the r- art em 
observed in the southern route packages; 
a reduction in SAM activity. vVhile this is 
a desirable end in itself, the resulting 
impact on enroute losses from guns is 
unclear. The result in terms of the number 
of break-even sorties is linearly proportional 
to the reduced probability of acquiring a SAM 
site. A second uncertainty involves the 
conditions required for initially stimulating 
high 3A-2 activity'. If this can be achieved 
by the IRON HAND sorties alone, the estimate 
is adequate. If, however, heavy SAM activity 
requires the presence of additional strike 
aircraft, then the attrition e'stimate is 
incomplete. 

(c) It appears from this oversimplified 
analysis that a systematic attempt to destroy 
the SA-2 system using the MARKER SHRIKE cannot 
be rejected out of hand» Accordingly, further 
analysis of the detailed tactics, equipment 
availability, enemy reactions, loss rates, 
and similar factors affecting the suitability, 
feasibility and acceptability of such a 
campaign is required. The uncertainties as to 
SHRIKE effectiveness, MARKER acquisition 
probabilities, enemy reactions, and aircraft 
attrition require further illumination before 
a systematic SHRIKE campaign can be recommended, 

(2) An Anti-Gun Campaign . If all 6300 guns in 
North Vietnam were attacked with 10 sorties each, 
over 60,000 sorties or more than half of the 
available annual sortie effort would be required. 
Unless strike pilots are able to determine when 
a true kill is* made and thereafter divert to 
other guns, this sortie application will kill 
only 63 percent of the guns. If 1966 growth rates 
are accurate, unimpeded resupply will add 1700 
guns to the NVN inventory every six months so 
that 3800 guns could be available at the end of 
a six months campaign solely devoted to flak 
killing. Doubtless, gun-crew casualties would 
prevent all of these guns from being effectively 
manned; however, with the growth in the number 
of AAA guns, the North Vietnamese have demonstrated 
their ability to provide a major increase in gun 
crews. Losses of US aircraft would obviously be 
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Total anti-3A2'I Scrties li-rt'';-Qr;.' 




3KRIKE Expenditures 
Losses: -Observed 
Possible 



120 

^.S - 9.6 
2.U - If, 8 



The reduction in losses accruing to t^o .^ti 
SAM campaign was assumed to be Ibout \? nprnl^^ 
Pfi^^ level or enroute losses; of the .ref'"''"''^ 
attack attrition rate. In order for the 
attack on the SAM site to produce a net savins 

P^nvhlJv%TT^^^^ sorties in Route 
Package V/VI required, whether or not the 
SAM campaign is undertaken, must be 
sufficiently large that the losses v/hich 
th^^H elimination of 

c,,^^ 5"^?^^ equals or exceeds the losses 
of "hrofi."'' ^t^^^king them. This number 
Shnn? ^y?'' sorties is independent of 
which attrition assumption (observed or 
possible) is used and is as follows: 

Marker Acnuisition Prnh.v.^i . "Break-evpn-' i ... 

sorties reaulran 



Acauire MarSe 



130 
7.2 - IkA 
3.6 . 7.2l 



(th 



-on 



50^ 



1500-2^0 
1800-3600 



£. Restoration of the SAM threat by 
f^^fiff resupply to a level sufficient 



iLi^'ll^^^^ losses must require more time 
than that required to fly the "break even" 
sort 1 es . 



(b) Ths major uncertainty attaching to 

f'JT'-'''""-'* ^'^ '^^^^ discussion of inputs) 
stems from enemy reaction to the attack. This 
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The observed estimate of future attrition is 
based on the observed April 1966 - February 
1967 rates for both Navy and Air Force (for 
Air Force alone in the case of RP VI heavily- 
defended targets) adjusted as stated in 
the section on attrition assumptions. 

The possible estimate of future attrition 
is identical to that of the conservative 
estimate in Route Package I-IV in view of 
the slow and comparatively small changes in 
attrition rates in those areas. However, 
because of the recent reduction in Air Force 
losses in Package VI, a 50perceuL decrease iii 
attrition (except for low altitude attacks) 
for Packages V and VI is made to reflect the 
possibility that this attrition rate will 
continue in the future. The possible low 
altitude attrition estimate for these areas 
has been doubled to reflect the possible 
impact of increased gun density on the 
observed 1965 attrition rate. 

Discussion 

(1) An Anti-SAM Campaign Using the Marker SHRIKE 

(a). The bulk of this campaign would be in 
Route Package V and VI. In view of the fact 
that many of the sorties accompanying SHRIKE 
pathfinders would divert to targets of 
opportunity or secondary targets, the 
average Route Package V-VI attrition rate 
(5-10 per thousand) may be more realistic 
than that estimated for heavily defended 
targets (10-20 per thousand). Neglecting 
enemy reactions and resupply, there are an 
average of 20 SAM \mits available for attack 
in Packages V and VI. The dimensions of a 
Marker SHRIKE campaign against these 20 SAM 
units would be roughly as follows: 



H-2^- 



Appendix H 



October - Dec 1966 - 1090 

Januf.ry 1967 ~ 6^9 

(n) The r?l9 of QRC-160 and ALQ-51 in 
reducing attrition is most evident in the 
case of losses to SAM: despite materially 
increased enroute exposure, as previously 
indicated, SA-2 effectiveness does not 
appear to have Increased. The impact of 
these countermeasures on radar-controlled 
gunfire enroute or over target is less clear 
in that attrition statistics imply that 
radar-controlled gunfire has never been 
responsible for many losses. It may be that 
electronic countermeasures have been responsible 
for maintaining this situation desDite the 
increasing fire control radar order of battle 
but this cannot be proved. 

Attritio n _ Predictions . In view of the 
dynamics of attrition rates illustrated above, 
attrition predictions cannot be made with any 
degree of confidence. For the purpose of this 
analysis, the historical attrition rates will 
be used as a conservative assimption and possible 
excursions implied by the data will also be used. 
These attrition inputs are summarized below: 



Losses per thousand 
attack sorties 



Type of Operations 



Observed Possibl' 



No attacks on defenses RF' I -IV 

RP V-VI average 
HP VI heavily- 
defended targets 
RP I -IV 

RP V-VI average 
RP VI heavily- 
defended targets 
RP I -IV 

RP y-VI average 
RF VI heavily- 
defended targets 

Rr- I -IV 

RF V-VI 



All SA-2 eliminated 



MID threat eliminated 



Low Aljtitude attacks 
SE( 



ow Alt 



2 


2 


10 




20 


lo; 


1.6 


1.6 


6 


3 


10 


6 


2 


2 


9 


5 


19 


9 


50 


50 


50 


100 
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Var. AA sites poss. assoc. 

with above 



SAI'IPLZ rACrCAGE VI uSAF TARGETS 

l^iim Dec 66 Jan 67 Feb 

Yen Vien RR Yard 66 

Ha Gia POL 92 28 

Thai Nguyen RR Yard _ 75 ^.6 

Thai Nguyen Highway Br. . 15 

Thai Nguyen Supply Depot - - 51 

5ac Giang Bridge - 15 _ 

Cao Nung & Vu Chua RR Yards - 2^ » 

Viet Tri RR Yards - 10 - 

Lang Lau Br - 16 - 

Phu Due RR Yds - 16 . 

23 

Vinh Yen Ammo " - 23 

Xuan Mai Barracks _ . 

Sorties sampled 153 223 \\h 

Total attack sorties 250 556 162 



^'='^'?- .L Table 5 to 
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targets were slighted during December, Jan- 
uary, and February (data for October and 
November is inconclusive) . A sample of 
OPREP k messages indicating continued effort 
against significant targets is summarized in 
Table 5. This sample omits WILD WEASEL opera- 
tions and may omit some sorties against the 
enumerated targets or against others equally- 
significant. The percentage of USAF missions 
in Route Package VI which reported encounter- 
ing AAA is shown in TAB C for the period July 
1966 to March 1967. It can be seen that there 
is no noticeable down-turn in this index of 
exposure to the defenses. Similar targeting 
or exposure data for Navy operations in Route 
Package IV or Air Force operations in Route 
Package V was not derivable in the time avail- 
able for this analysis. 

(1) Some significant changes in tactics 
have occurred since October and have undoubtedly 
affected attrition. These include: 

1 Higher enroute altitudes for both 
Air Force and Navy strikes relying upon 
QRC-160, ALQ-51, and other ECM for protec- 
tion from SA-2 and radar-controlled gunfire. 

2 Compression of TOTs in USAF Route 
Package VI strikes. 

3. Slight increase in release altitude 
for Air Force strikes in Route Package VI. 

it Increased flak suppression with 
(primarily in Air Force strikes in Route 
Package VI) . 

(m) Since the most significant reduction 
in attrition occurs in connection with Air 
Force over-target losses in Route Package VI, 
it is logical to attribute this to the use of 
0311-24- and to the other variations in over- 
target tactics. Expenditures of CBU-2^, most 
of which were for flak suppression in Route 
Package VI, have been as follows: 
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A n^^i '"^'S ^f*^^?- -2 rndicated in Navy actrit- 
m Rente PacKage VI. For Navy or Air Forco 
operations other than those discussed above 

lalilll'''^ '^"^ '"'^^^ P'^"^^^ meaning- 



tion are 

Service Package 

USAF VI 

USAF I 
USN 

USN IV 

USAF V 

USN VI 



These recent changes 
summarized belowr 


in attack attri- 


Chanee 


Factor 


Since 


Confident 


down 


3.^ 


Sep 


99.5^ 


down 




Nov 


97.5% 


down 


1.5 


Sep 


75% 


up 


2.2 


Sep 


90% 


down 


3.7 


Sep 


95% 


no change 




Sep 





These attrition changes all correlate with 

monsSor^'li^f.r*" ^"5*^^^ °^ the northeast 
monsoon. In the case of Route Packaffe T i^h^ 

■mo"7r^L'^^'°' ^'^"^^^^ m high aifui^e'''' 
"V;5;^L ""^^^ "^^^ probably the most impor- 
tant reason for loss reduction. The iSlu. 

elsewhere is far from^a^ 

^ackl^rvi 'A.vi''/^^"?, operations in Roile 
i-acKage VI have been flown over solid eloud 

oontron^f frequently precludes ojticlljyf 

to the n!=t-)??o^''^- n^^^" ""^y have^ontributed 
t;o the past drop m losses and could resui t 

^„J:f-"ease in future monthtV Hoover M 

f^fi" ^°T^'^ Vietnam has resulted in few 
losses above 'fOOO-TOOO fest •'n ^-.i 5 

i^!;%S^°%change d ^° vf a tt'ri^LV occurred 
in connection with over-target losses Th,,c 

ITniril^ols'/ ^''"^'^ onMdi?in«rI??l„ 

• respil^JiSr^r^ t^^^'^r^^rlJtr^^^L^^- 

VI it does nf.^'^ m Roiie PackSf 

VI, it does not appear that heavily-defendid 
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(g) A reduction in Air 'Force attack attri- 
t..on in Route Package V over the same period 
has occurred and is statistically significant 
at better than 95 percent confidence. The 
data is summarized below: 

Apr-Sep 66 Oct 66>-Feb 67 



USAF RP V Sorties 1811 2185 

Losses per thousand to 

Guns over target 0.^-5 

Guns enroute* .2.8 0A5 

MIG ~ 0.9 

All causes 7-2 1.8 



(h) Navy attack attrition in Route Package 

IV doubled after September; the difference is 
significant at slightly better than 90 percent 
confidence. However, the increase in Navy 
losses to gunfire (enroute or over target) is 
statistically significant only at a low level. 
The statistics are summarized below: 

Apr-Sep 66 Oct 66-Feb b7 



USN attack sorties RP IV h697 ^123 

Losses per thousand to: 

Guns over target 1.5 2.5 

Guns enroute 0.2 .5 

SAM — .7 

All causes 1 .7 3-7 
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(d) This 
statistical! 
tion to indi 
future Route 
illustrates 
encountered 
the losses i 
tion with th 
Plant, two o 
Thai Nguyen 
to the steel 
January and 



data is insufficient for 
y-valid conclusions. In addi- 
cating the possible trend in 
Package VI attrition, it also 
one of the perennial problems 
in attrition analyses. Five of 
n March were suffered in connec- 
e attacks on the Thai Nguyen Steel 
f them over the target. Yet, the 
Railroad Yard, iimnediately adjacent 

plant was repeatedly attacked in 
February with no losses. 



(e) Air Force attrition in Route Package I 
has also shown a significant decrease subse- 
quent to November 1966. The relevant data is 
summarized below: 



Apr-Nov 66 Dec 



USAF RP I Attack 
Sorties 

Losses per thousand to: 

Guns over target 

Guns enroute or unknown 

Attrition rate per thousand 
attack sorties 



27A71 

1 A" 

0.3 
1.7 



7,328 
OM 



The difference in over-all attrition is sig- 
nif leant at about the 98 percent level. 

TIT hfc -ttrition in Route Packages II and 

?^L«^?c ^"/'^''''^^ 5o.T,evhat since September. 
f^^nn%t / ""l percent probability that the reduc- 

relevant data is summarized below: 



Attack Sorties 
Losses per thousand 



13,911 
2.3 



Oct 66-Feb 6V 



6,050 
1.5 



7^ 
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April - October 66 - 

Sent ember 66 February 67 

Attack Sorties 1863 1287 

Losses/1000 sorties to: 

Guns over target 13.5 1.6 

Guns enroute 9.1 3,1 

SAM 3,2 3.1 

All except MIG 25,8 7.8 

(c) TAB B summarizes the trend in Package 
VI attrition of Air Force attack sorties. The 
reduction in over-all loss rates is statis- 
tically significant at better than the 99.5 
percent level. This is also true of the reduc- 
tion in losses to guns over target. The reduc- 
tion in enroute losses is significant only at 
a confidence level less than 90 percent. Accord- 
ingly, it appears that the reduction in losses 
is not due to chance and occurred primarily in 
the category of over target losses. This sig- 
nificant reduction in USAF Route Package VI 
attrition may be coming to an end as indicated 
■ by the following preliminary data on strikes 
through 12 March: 

Attack Sorties 1-12 March 1 57 

Aircraft lost 1-12 March: 

confirmed SAM 1 

gunfire over target 3 

enroute 2 

Losses per thousand sorties 38 
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(b) bimilarly, operations since 1965 have 
largely avoided very low altitude (below 50O 
feet; exposure in areas where defenses of any 
significance where exDected. Based on 370 
high-speed sorties below 50O feet flown during 
1905, attrition was 57 aircraft per thousand 
exposures.* Since that time, of course, AAA den- 
sity has significantly increased. 

Attrition Trends 

(a) The major uncertainty involved in 

t^^^'^fJS,,^^^^^ attrition statistics to 

the future is that attrition has slowly but 
steadily declined. This decline is undoubtedlv 
due to a complex interaction which ironly Par^ 
tlally understood and which involves improve! 
sfon'wi'' equipment, improved flak sSppr le- 
sion weapons, evolving tactics, targeting, 
enemy deployments, weather, and other facto-s 
belowf reduction is iUu^tra?;!* 

USN/USAF 

Period 

^965 5.1 
31 Jan - 31 Mar 66 3.2 

Apr - Sep 66 3 2 

Oct 66 - Jan r? 2.1 

TAB A is a least squares fi- of attrition ra4-a 
by route package rcr April through'DecemSer?966, 

(b) A most marKed reduction in attrition 
occurs m connection with Air Force attack 
sorties in Route Packaep vt or.^ aLLacK 
below: "^"^^ racKage vi and is summarized 

*CINCPACFLT Analysis Staff Study 10-66. 
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(d) In terms cf loss cause and mission 
stage, Packages I through IV seem to fall 
into one category while Packages V and VI 
form another. The combined data is as fol- 
lows: 

Route Packages 
I-IV V-VI 



Losses per 1000 attack 

sorties cause; 1,7 8,5 

Gunfire over target 7355 jqjS 

Gunfire enroute 205? 3 358 

SAM 7JJ ^2% 



MIG 



5% 



(3) Other Loss Rates 

(a) These loss rates are sensitive to the 
mix of targets attacked and tactics employed 
during the April 1966 through January 1967 
period. For example, Navy operations in 
Package VI emphasize coastal armed reconnais- 
sance and thus the Navy loss rate in Package 
VI reflects lower exposure to heavily defended 
targets. The following attrition data based 
on attack sorties only gives a more accurate 
picture of the true situation: 

Attack Losses per 
Operations Sorties Thousand 

USAF Attacks in RP VI 2988 20 

April 1966-January 1967 

USN day strikes in RP VI lf90 19 1 

during 1965 excluding low 
level deliveries 
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Cause of Loss 
SA-2 



2k Jul 65 - 
31 Dec 66 



At Least One 
Aircraft Crew Member 
Lost Hecovereg bv [75 



Other NVN Losses 1 Apr - 

1 Dec 66 



h2 
196 



h2% 



This data implies that, in terms of aircrew 
attrition (for the duration of the war) 100 

f ^^"^ 2^-2 produce the same 

aircrew losses as 1^+8 losses to AAA. 

(c) Losses to AA gunfire over target and 
enroute were as follows: ^ 



Route 
Package 

I 
II 
III 
IV 
V 
VI 



Mission 
Stage 

Enroute 
Over Target 

Enroute 
Over Target 

Enroute 
Over Target 

Enroute 
Over Target 

Enroute 
Over Target 

Enroute 
Over Target 



Attack Losses to Gunfire* 



gsAF 
^1 



1 

2 



6* 

9 

21* 
27 



USN 



Combined 



1 




(18?) 


5 
5 


5 
8 


(38?) 


6 
20 


7 
22 


i2k%) 


3 
18 


"3 

18 






6* 
9* 


ikQ%) 


3 

Q 


36 





* includes one loss of unknown location. 
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Route Number of Attack Losses 



Cause of Loss 


Package 


U3AF 


NAVY 


COMBINED 


Gunfire or 


I. 


50 


1 


51 












fire 


II 


5 


10 


13 




III 


3 


26 


29 




IV 




21 


21 




V 


15 




15 




VI 


h8 


12 


60 



(b) Over-all 3A-2 effectiveness has remained 
approximately constant during the last nine months 
as indicated below: 



Engage. 

Engage- SAM Confirmed or Kill Missiles 
men^s Fjxlj2£ Prob. Kills Prob. pgr KUl 



Jul-Aug 65 


6 


12 


3 


505S 


W 


Sep-Dec 65 


8h 


168 


8 


10* 


21 


Feb-Apr 66 


W6 


72 


9 


20* 


8 


May-Oct 66 


373 


598 


11 


3.0* 


5^ 


Nov66-Jan 67 


3^8 


673 


13 


3.7* 


52 


i-28 Feb 67 


if9 


105 


2 


^.1* 


53 



While neither SA-2 effectiveness per engagement 
or missile fired nor attrition to SA-2 has mar- 
kedly changed in recent mcaths , any increase in 
SA-2 effectiveness would have a greater effect 
than that i.r.plied by the aircraft attrition rate 
alone. The relevant data is summarized below: 
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TABLE ^ 



Total LosMt 
C«M Miroatc/ttMl 

MP XI Sortla* 

Total Lo9wm 

V til Sortica 

Total ieaaai 

Stoa •nrauta/tiaik 

am. 

W IT Sorttaa 

Total Uaaat 

V V Sortiaa 

Total Loaaoi 
6iiaa«or 

<*iia» anrouta/wik ' 

SM 

NIC 



mwKoii or «ZR ma micK lORria 

1966 









Ui.0 


11 






"i 




k 







1967 



Apr 


»««r 


Jun 


Jul' 


*«f 


Sap 


Oet 


Mot 


D«« 


Jan 


7«k 


189^ 
u 
w 


1J9J 

3 
2 


U070 
8 
7 
1 


5232 
10 

5 
5 


500l» 
5 
5 


391»» 
6 
6 


36>>5 
6 

6' 


"*! 

i 


2861 
1 
1 


2336 

1 
1 


2131 
1 
1 


50. 


U6 


38 


112 


565 


697 

2 


2S0 


I 


137 


77 


69 


138 


'I 


19 


28 


113 


38>» 


155 


19<* 


122 


228 






1 








1 
"I 


I 

" 








1 

*I 


u 


10 


1* 


2 


i» 


187 


33^ 


135 


18 


6 


20 


359 

X 

1 


238 

£ 
1 


103 


325 
3 
2 
1 


190 

^ 
1 
3 


597 


508 


530 
2 
1 
1 


751 
2 


253 





1 ^ -11 -2 70 .« 



a«n.aw : J U 5 -5 -- 3 »♦ 3 

Cum •nrflvtr/unk 3 I — • 2 c ^ ^ — 

!S .i :. :i i .! I :: 1 2 1 
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TABLE 3 



mtiTXoii OP im AiTiCK sosrxES 

1966 



IP I . 


6ort&«i 


7>» 




total 


1 




CtMW-o**r ur««t 


1 




Cum •areuM/mk 




Itf XX 


Sortie* 








3 






1 




Cuiifl ■nroota/ook 


1 




SAN 


1 


IIP XXX 


ftortLai 


091 






t» 






3 




Cum MrooM/yali 
Ml 


1 


V IT 


ftortla* 


i 




Tot«l LoiMS 












OoM Mirovta/iHk 
OM 




HP T 


Sorttsi 




IIP VS 


aortic* 






Total LoMM • 


1 




Chm-OT 


1 




Cm* mrouM/iak 





1967 



lyr Map Jun *»« **** 

9 153 529 Itftl 



e>» 17 



757 1M9 1229 1055 10^2 7l'» »»55 292 295 

1 1 1 -- 1 , " 



1-1-1 
1113 lll*tt 1207 

^ J ? 

1 

«»a7 53J 512 



1 

119 167 1*00 
1 W 

3 

..11 



1509 

\ 
2 
2 


1709 
U 
3 
1 
1 


1188 
1* 

1 
2 
1 


lQt3 


W27 


715 

\ 




1125 
2 
2 


1926 
2 
1 

1 


y97 

i 


78H 

1 
1 




Ptl8 

J 


S99 
2 
2 




W7 




7 








993 

2 
1 
1 


318 


5«»3 
1 
1 


205 
2 
2 


278 
2 
1 

1 


129 


215 
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- -^able^ T^fsr^' ^-^'^^ ^^"^^ ^^^-^ ^^^'^ summari.Jj 
?;* ?^„T',^?^S^;- -ne artnnon of &t:n;3ck ::orti-'^ " 

follows ^ ^ '° February 1967 har: been a." 



Route ^^rlr^r.^ 
I 

II 

III 

IV 

V 

VI 

Overall 



Losses n^r -hou-AnH or^.^,, , 



U3AF 


USN 




1.^ 


0.6 




lA 


1,2 


1.3 


■2.8 


2.6 


2.6 




2.7 


2.6 


3A 




3.^ 


19.^ 


3.8 


11.1 


2.9 


2.3 


2.7 



(2) Cause nf T.nr^o 

(a) The losses involved in th±^ flti-T«s<.H«« 
rate were suffered as follows? attrition 



Cause of Ln^f^ 

All causes 
MIG 

3AM confirmed 
& possible 



Route 

All 

V-VI 

II-III 

IV 

V 

VI 



Number of Att«K.r 



135 

5 

1 



79 

5 
3 



10 



21^ 

5 
6 



0 



11 
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(f) The uncerrainties involved in this 
estimate are as follows: the probability of 
Sor'of " independent ^f°fhe 

B3^i^^-^-^^ ---- 

probably reduce the proportion success^ fn 

successfully attflnir =. qam -Z^ erfort to 
to increSetlwards ?hf f t^^o,?^."^ expected 
IHON HAND opera?[ons'in'RoSrPackLeT%^S^„„ , 

su^esfr^o"' «^tl-ated%S'|,id^r''' 
success rate, as previously noted, miy bf optl- 

iii.^hii°"M""?rr::ar["::. ' 

that the number Of sSr?i« roi H^°f*f^ dearly" 

viouslv and th^f =: discussed pre- 

vulnlL^lTco%%^t^t%°o'f'IL^^^i?|.''"* 
'■^^ Airfield Ho. ,traHT=n-s^„ 

estimate? : i'^ sorties '^ long CBTJ , V 

render approximate!- h? percent nf 7^^ . 
at Phuc Yen unflvabir * ^Ifff aircraft 
number of sorties for' «nff'^?f*^'^S t°tal 
'K)-odd fighters L tM °f the 

by the pofsib" enemv Lnn-^"^ complicated 
further dllnerL^ ^^ countermeasures such as 
damagid airoraf? """^ ^he use of 

unceftaintiesf^rL'^fo^ strfw'"'^^^*^*^^ 
each would be reaui^ed to ^^^''^^ °^ sorties 
at Phuc Yen. '^'^^^^ ^o eliminate the air threat 
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iz) Of zhe 17 Marker' heads usea m cor.cai 
r.hi'oueh "3 Fpbnanry i9-'^7 . "-12 could not: be 
rol1ow«d duo to we:it,hor-, one v;an observed to 
]jf: n dud, one impacted fhort of the target, 
and three were observed to impact on radar 
vans (two FIRECAN and one FAN SONG). This 
is insufficient data to provide a useful 
estimate of Marker acauisii:ion. In the 
absence of better data, two estimates of 
Marker burst acquisition probability will 
be used: 50 percent and 80 percent. Based 
on these probabilities, the probability that 
a SHRIKE/MK 69 pathfinder sortie will 
deliver its accompanying aircraft to an 
active GA-2 site is: 

Q0% Prob 50% Prob 

Conditions Acnuire Marker Acquire Marker 

Heavy activity 0,17 0.11 

Moderate activity 0.052 0.032 

SAM sniping 0.013 0.008 

The average number of SHRIKE-carrying sorties 
required to find an active FAN SONG is the 
reciprocal of these probabilities. Assuming 
four to eight accompanying conventional strike 
sorties for each pathfinder, the average 
nujnder of attack sorties which munt be flovmto 
destroy an SA-2 site is as followr: 

QQ% Prob 50^ Prob 

Conditions Apnuire barker ^^fl^i^^^ Marker 

Heavy activity RP VI 2^-^8 3^-72 

Moderate activity RP VI 77-150 120-2hO 

SAM sniping 310-620 5OO-IOOO 

(e) These large sortie requirements serve to 
place four to eight aircraft over a successful 
SHRIKE impact. In the cases where no acquisition 
is achieved, the sorties initially committed to 
IRON HAND would presumably divert to other 
targets. In Route Packages IV-VI this amounts 
to 25 percent to 77 nftrcpnt of the cases, defending 
on conditions. 
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stems fron inadeauate warhead lethality, 
the Mk 69 Marker Warhead nrovides a 
potential opportmity for' increasing 
effectiveness by coupling a heavy 
conventional weapon strike with a SHRIKE 
QBlivery . 

(b) The probability of achieving a 
successful marking of a SAM site is the 
product of: 

1. probability of acqiiiring a FAN SONG 

2. probability of successful SHRIKE 
flight to target 

3. probability of visually acquirine 
the marker. * 

(c) Based on OPREP data on USAF IRON HAND 
operations, the probability that an IRON HAND 

imivt y^^^ ^S^i^^® ^ SONG and launch a 
SHRIKE is as follows: 

Missions 



Heavy SAM & US activity 
(RP IV-VI July 1966) 

Moderate SAM; light US 
activity (RP IV-VI, 
Oct 1966) 

SAM sniping; heavy US 
activity (RP I-III, 
July & Oct) 



SHRIKE 
Missions 

33 



22 



Launching 1 
at FAN 5QNa Percent' 



25 



173 



75% 



21% 



0.6% 



^nTno ? ^^^^^ lamich the missile appears to 
guide to the target 28 percent of the tiTe Thi? 
based primarily on those occasions when The 
radar ceased emitting at the estimated time 
or impact. A sample of 6^3 firing during 
1966 was considered. ' ^ 
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bombs (750 lb) wii:. kill a radar van, on the 
average. The criteria for a "kill" is damage 
sufficient to prevent radar oueration for no less 
than four hours. Therefore, this. nredic ted level of 
effectiveness is not realistic for more than 
temporary neutralization of a SAM site. The 
data of Appendix D, while subject to uncertainty, 
implies that at least four and possibly more 
sorties are required. Accordingly, for this 
analysis, it will be assumed that four to eight 
conventionally-loaded aircraft are required to 
destroy, a SAM site, neglecting target acquisition 
problen's • 

(If) SHRIKE with MK 69 Marker Warhead 

(a) Total FAN SONG kills by SHRIKE are 
assessed by NOTS China Lake at 9^ during 1966.* 
Not only is this three or four times greater 
than the FAN SONG/SA-2 battalion order of battle, 
but high SHRIKE expenditures during certain 
months correlate with large numbers of SA-2 
launches during the month and subsequently. Thus, 
while SHRIKE firings may temporarily suppress 
SA-2 activity, they clearly fail to achieve a 
discernible long term reduction in SA-2 activity. 
This inconsistency between estimated and observable 
results may be due to optimistic evaluation tech- 
niques or inadeauate warhead lethality, or a com- 
bination of the'two. The MK 52 SHRIKE warhead 
contains 93 pounds of 13-grain fragments. As 
indicated above, tests of the CBU-2^ indicate that 
ll-grain fragments fail to seriously damage radars. 
The slightly larger and higher velocity fragments 
from the SHRIKE warhead undoubtedly will be more 
effective, but it seems likely that they will not 
permanently disable the FAN SONG. The positive 
destruction of a significant amount of the equipment 
in a SAM site is undoubtedly more damaging to the 
NVN air defense capability than the destruction of 
some radar components such as an antenna. The 
personnel, mobile equipment, and radar vans are 
critical items whose entire replacement is difficult. 
If, as seems probable, SHRIKE failure to produce a 
noticeable seii-permanent effect on the SA-2 defenses 

*NOTS TP ^-171 No. 7 "SHRIKE Firing Summary No. 7 1-31 1966," 
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conducted against 2 siiTiUiared surf ace- oO-air 
missile installation. The rerultln? damage, 
indicated beiov;, is estimated bein^ minor. 
The six eiectronic equipment vhn:: in Ch'i 
target array v/ere not penetrated by the 
fragments. Three parabolic antennas received 
18 fragment hits, but none in a location that 
would have damaged a vital component. One 
van received a direct hit by a bomblet which 
blew an 8 inch hole in the van side constructed 
of 3/16 inch mild steel; an electronic console 
approximately one foot below the hole suffered 
no apparent damage. The coaxial cable lying on 
the surface of the ground and linking the vans 
received a near miss (about h inches) which 
severed the majority of the inner cables. One 
simulated SAM missile was struck by three frag- 
ments from a bomb which impacted within four 
feet; two of the three fragments penetrated the 
missile. 

(2) The use of the MSQ-77 for attacks on SAM 
sites was not analyzed due to the following 
xincertainties which are primarily tactical 
rather than analytic in nature. The CEP of 
300 to koo feet demonstrated in South Vietnam 
for ranges up to 50-60 nm (USAF Tactical Fighter 
Weapons Center Bulletin No. 8, 28 October 66) 
and the inherent accuracy of 1 mil in azimuth 
apply to single aircraft, or aircraft in tight 
formation, making a relatively long, straight 
and level run in on the target above the line of 
sight. This degree of accuracy implies large 
force levels for attacks on most SAM sites. In 
order to apply this tactic to 3m sites, at 
least some of which are presumably occupied, 
it is necessary to assume ECM neutralization 
of the SAM site. However, the QRC-160 is 
effective primarily for formations of aircraft 
with rather loose spacing in terras of M3Q-77 
tactics and all Cimming is subject to "burn- 
through" as range to the victim radar approaches 
zero. 

^3) Visual AtL.ack on an . SA-? Sit.P - The Joint 
Munitions effectiveness Manual estimates that 
two i*-105 sorties, each loaded with six M-117 
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(3) Targeis Adecuatelv Located . The AAA and 
SAM site order of bat lie are,' ;viLh the exception 
of a number of 1965 pilot reports of flak, 
based entirely upon photographic data. For 
immobile installations such as the largely- 
unoccupied SAM sites, this provides pinpoint 
target location accuracy and, more important if 
visual- attack is involved, photography for pilot 
briefing. Where transportable targets such as AA 
guns are involved, the adequacy of target location 
is in part dependent upon the date of the photo- 
graphy. As indicated in Appendix D , a sampling 
of the AAOB showed that the majority of the 
photographs involved were six or more months old. 
Targeting these guns on the basis of dated photo- 
graphy would be dubious. The radar and SAM 
battalion portion of the defense system is based 
on a combination of photography and SIGINT. As 
shown by Appendix D, only a third of the SAM, 
EW and GCI radar locations are based on photo- 
graphy, and like the AAA photography, a large 
fraction of these photographs of the inconspicuous 
EW radars are normally unsuitable as a basis for 
visually-directed attacks because the location of 
the radar itself is conjectural. Even in the case 
of the more obvious GCI-capable radars, not all 
radars have been detected on photography. Filter 
centers possess few distinguishing external 
characteristics; as a result, most photographic 
identifications are debatable. 

c* Sorties to Destroy a Target 

(1^ Weapons and Tactics not Considered . The 
CBU-2^ was not analyzed as a weapon for destroying 
or inflicting damage requiring significant repair 
(as opposed to neutralizing) of SAMs, AA guns. 
GCI radar, etc., because the available data 
implies that it is primarily an effective 
neutralization weapon. In the tests conducted 
by APGC (APGC-TR-66-56 Subject: Engineering 
Evaluation c'f the CBU-2^/B Aircraft Dispenser and 
Bomb (U) September 1966), it was found that none 
of the 11-grain ball fragments in the BLU-26 
bomb could penetrate 3/16 inch mild steel, lesi; 
than 18 percent, could penetrate 3/32 inch mild 
steel, and less than 29 percent could penetrate 
1/16 inch mild steel. One of the tests was ' 
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(3^ AAA u 

I 

(a) Increase in CEP. 

(b) Inhibit location of hard-to-find targetis 

(c) Prevent very low altitude attacks. 

Because of these limitations, this analysis 
should be interpreted primarily as an indicator 
or the types of destruction campaigns which are 
undesiraole and identify courses of action which 
possess sufficient promise to warrant, not 
execution, but rather further detailed tactical 
and technical examination. 

(S) Parameter5^ of thp Hac^a noc^ 

a. Number of Ta;^fTotc 

Q^^Q^^^^ ^^^^^^ ^'^----^h Table 1 
summarizes the number of defense targets available 

aro^^h ? i^?""^! °^ February 1967 and the 

growth in this target array during 1966. This 
growth is a net increase and reflects an unknow 
amount of target destruction, particularly in SAM 
firing units. The SAM firing battalions are nof 
necessarily all located in known SAM sites; durine 
any given day no more than half of the flrine units 

^^^^ ^^^s presumably at fome 

sSbst^nt?^T°^^'^^'^^^^ ^^^^^ is usually a 
substantial degree of uncertainty attached to the 

location of any active unit. Fighter aircraft 

^^In^T.hf 5^^^^®!^^ summarized in Apoendix 
D and Table 2; growth rate during 1966 is iinclear 
due to rotation between airfields and uncertain 
logistics. 

(2) Targotg Tngide Sa nctnariog Table 1 

tJJ'^B«,^^f%^'^S^ thfj majority of the defenses are 
in Route Package VI, which contains two major 

^""^-^ ''^^^^^ beside the Chinese 

border. As indicated in Appendix D, the buffer 

unopr?f?n^ °^ to substantia! 

uncertainty and will not be addressed here Th» 

'fn?<^=^1!S"uP""2'^?S" °^ '^he order of battle " 

inaicated%n'?°^Ie""!'^'"^^ ''-"""^ sanctuaries are 
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(b) Hunws V Crnterinz . 'Jsing J MEM inpULs, 
and a payioaa of si>t MK 32 (500 lb) bombs, 
the sorties to neutralize the airfield 
runways for 12-2^ hours are as follows: 



Airfield Phuc Yen Ken rCien An Gia Lam Cat 3i 



Runway width 


250 


155 


150 


90 


170 




er 








U ^ 
^* J 






07 f P 








Cuts required 
(MIG 21 with 


h 


2 


2 


2 


3 


Multiplication 
factor for 50? 
prob. all cuts 




1.0 


1.0 


1.0 


1.2 


80? prob. all cuts 


2.1 


1.7 


1.7 


1.7 


1.9 


Total Sorties req, 
50? prob neutralize 
80? prob neutralize 


28 


8 

lif 


8 

13 


5 
8 


15 

25 


(c) Other Airfield 


Facilities . 


Based on 




3EACAAL I, and a sortie loading of six M-117, 
sorties required to produce significant 
damage to other airfield facilities to Phuc 
Yen are as follows: 




Tareet 




Percentage of Damaee 
^0% S0% 70% 




Hangars 






8 






Support Bldgs 


16 


32 


55 




Barracks 


15 


30 


50 





(7) Attacks on Guns , The JMEM estimates that 
10 F-105 sorties, each loaded with six M-117 
bombs, are required, on the average, to destroy 
a howitzer. 
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Airfield 
Yunnan i 
Phuc Yen 
Kep 

Gia Lam 

Cat Bi 
Kien An 
Hoa Lac 



Fighter ana Airfi 

Fighter 03 

as of Q Feb 1 Q^7 

32 

15 

2 



eiG i = rge::s 

Hunway 
Dimensions 

immaterial 

9170 X 250 

5975 X 155 
6900 X 90 
7900 X 170 
5900 X 1^ 

7800 X ? 



Statue 

CHI COM sancjtuaBf 
s anc tuary 
sanctuary 
sanctuary 
sanctuary 
s anc tuary 
sanctuary 
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Defense 



Filter 
Centers 



Order of Battle oumniary 



RP I -IV 
RP V 
RP VI 
All NVN 



Feb 1967 
OB 



VJithin lOnm 
Haiphong/Hanoi 



1+ + Ka 



1 Hn 
1 + Hq 



Growth 
During 1Q66 



i 
1 
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SFCrfFT 



Order of Battle Sunimary 



LAA/MAA 
Guns 



reb 1967 
OB 



3A.2 Bn 



EW/GCI 



HP I^IV 


2010 


RP V 


577 


RP VI 


Vvif 


All NVN 




RP I -IV 




RP V 


7 


RP VI 




All NV^' 




RP I -IV 


0 


RP V 


3 


RP VI 




ATI WVM 


25-30 


RP T TV 


6m- 


RP V 




RP VI 




All NVN 




HP I-IV 




RP V 


26 


RP VI 


1 "2 


All NVN 


227 




H-5a 



Within lOnin 
Haiphong/Hannj , 



ia82 {20Jg) 



£5 (255?) 
25 (16Sg) 



5 (approx) 
5 (approx) 



21 

27 (19^) 



23 ^55%) 
73 (32$g) 



Growth ' 

980 

195 ' 
. 2289 

3^6if 

35 
6 

89 
3 
0 

8-12 



71 

23 
192 
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3. (C) Limitations . In addition to the obvious 
uncertainties impoi?ed by the enemy or inherent in 
the nature of existing combat statistics, the model 
and the basic assumptions have at least the following 
weaknesses: 

a. The acceptability of losses varies from that 
Implicit in the model when very small or very large' 
losses are involved, 

b. The model is static; the real, world is dynamic. 

c. Indirect effects are not reflected. 

Of these limitations, the last is the most severe, 
because indirect effects which are not precisely 
quantifiable may outweigh the direct effects of 
attrition. The potential indirect effects by type 
of defense are as follows: 

(1) MIGs 

(a) Jettisoning of bombs. 

(b) Requirement for MIGCAP. 

(2) SMa 

(a) Driving pilots down into AAA envelope 
in the absence of effective ECM equipment. 

(b) Requirement for higher weather rainimums 
in the absence of effective ECM equipment. 

(c) Requirement for IRON HAND missions. 

(d) Diversionary effect on pilots. 
Increase in CEP and gross errors. 

(e) Requirement for ECM missions. 

(f ) Reduced use of 'B-52s, etc. 

(g) Reduced true armed reconnaissance 
missions. 

(u) Eliminated U-2 missions and significantly 
attrited high altitude drone missions. 
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lenpnh, ^j;.;; r^rduczion in ^- -.lorj ?J^r; 

act:ioved by ar.t&cKz on defenses, '.r'ere vii'i . 
eventually come a ri-e when che * lo ral^attrition 
IS reaucea and it is therefore aivays desirablo 
to attack defenses. 

w . • Attrition AggtLTirrinng 

^ . CD Attrition in attacking a defense unit will 
■oe equal to. or greater than, that normally 
experienced in the route Dackaee where the 
defense unit is located, unlesi significantly 
different tactics are used. 



(2) 



Attrition after all defenses of a given 



type are destroyed will be as foil 



ov/: 



Defenses 
Eli.T.inatod 

SAM 



Guns 
MIG 

Sortie Assume t.i nng 



Estimated 
Attritinn Rato 

Existing attrition to guns 
over target plus enroute 
losses to MIGs 



South Vietnam attrition rates 
plus enroute losses to MIGs 

Existing attrition to other 
defenses minus MIG losses 



6 OOo\lTii nm^^^ ^=^orties available are between 
D,uuu and m.,000 per month depending upon weather 

an«lv'.pH r^^^f^^ ^° attack a defenfe Snit f?e 
analyzed in subsequent sections.) 

d. Ku;nbor of Defense Uni t-^ 

crivli^ J^L^^^^^^^ number of defense units is 
given by the current order of battle. 

wili^hp'thJ^-^ ?^ replacement of defense units 

?nt«^^H?^^^^^^ ^° "^^^^^ ^^^®ss a sustained 
n^^^v 3^'^'' campaign is undertaken in the 
nor trurar. t. 



sgcp^ 
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thereafter are less than those- v:hich vould be 
sufrered in the absence of the attack. An over- 
3impjiri.?d way of exprersing this is that the 
defense:^ should be systematically destroyed 
whenever : 

AS > as (n+n) ■^ Ao"" 

where A = attrition rate in the absence of a 
defense destruction campaign 

3 = total sorties 

a = attrition rate in attacking defennen 

s = sorties to destroy (rath'sr than 
neutralize) one defense unit 

n = initial number of defense units 

n' = defense units introduced 

A = attrition rate after all defenses of 
a given type have been destroyed 

S'= sorties attacking other than defense 
targets 

All terms in the inequality are, of course, taken 
over the same time base; this time base must be 
chosen in the light of the implication of the values 
of the various terms. 

If the entire air campaign is considered, then the 
sorties attacking the defenses Csn ^ sri) plus sorties 
attacking other targets (S') must be equal to total 
sorties (S). If, however, only a portion of the air 
campaign (perhaps operations in Route Packaee VI) is 
examined, then the model is meaningful primarily if 
it is assumed that a given number of sorties v/ill be 
flown whether they attack the defenses or attack 
other targets. If this frame of reference is used, 
then the equation gives the number of sorties which 
must be flown in the restricted portion of the 
campaign after the defense campaign in order to 
provide a net decrease in total losses. In the 
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/u\'ALl..i.T OF AN Aivll-A.-i'lIiU" iVr.rPiTnv 
AGkUlSl NORTH VISTNAi-:"" 

1. (3) Introducrinn 

a. This appendix postulates an oversiiiicii '"i^d -nd^ 
for aetermining those cases when it is undesirable' rS 
undertake a defense destruction campaign. This riodet 
necessarily ignores indirect effects of the defen^^fj 
ana there can oe cases where these are more i-nportant 
than the aire ct effects. A. base case reoresentine f 

^^^^ ^^^^^^ examined and the 
effects of the following potential excursions from 
the base case are analyzed: 

CD Standard ARM Mod 0. 

(2) Use of l&nd mines against 3A-2 sites. 

(3) Use of land mines to interdict resucDlv 
routes. yt'-^j' 

W Improved enemy surface to air missiles. 

b. In order to carry out these analyses, it was 
necessary, among other things, to predict Attrition 

the analysis leading up to the 
attrition predictions, it was determined that 

nor^fw""^^^^'"^^??^?^^^"^ variations in attrition 
\l^l^^^y^^^^^,^^^^ had taken place since SeDteriber 
h^th\v.li'l^ aownward variations existed ev^n when 
high threat areas (such as Route Packag- VI) ware 

thf^v^^H ^^'^'S "^P^^^ t° h^^^ itemmed ?rom 
nroH?^?-^''''? °^ defenses. As a result, a 

prediction of attrition in the face of increasine 
enemy defense strength was impossible and thl^ 

^I^nt^r^n'^ °f ^^^^^^^ ^'^^ aIrealy.over. 
simplified model was strained even further. 

2- The Model and Bacir^ Assumnfin^ c 

a. The Model . Neglecting indirect effects, it 

air defense system, or a part of it if thp ^n^/^r. 
suffered during the attach on the de fens eT and 
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ArjALv:i." OF Ar; a:[ti-a[^tiair CA"-'piiG:i 

AGAIN3T MORTK VIEIIJAM 



AbJTRACT 

mJ-'phh^??^''^^^ P^^sent and predicted attri- 

-10. and offensiv? -rfect iveness . It -.ho'-m -hX^ 
-■ignificant and major reduction in Air Fo;c°^^t'rl^on 
i:i Route Package VI has occurred rinc- Oczli^^ loll 
MIG nirp-t ^^I " ^^^^tem, tne £;v/GCi aetworic. and th« 

aad exp.oted attrition Th' r^^U.-'orthi;'"'^"""^'-^ 
;-o.. are somewhat inconclusive'but ^^u^L^t ^h-r-""^" 
lemotic- attack on the air defoi^o .;^!; J/not , 

attacking -^o -a ? " possibility of 

Marker Sfrh=ad o; -rL^°^"''^S -^^her .3HRIKE with a 
convent ional foUoved ud by a 

-"t-nd;? Al?acu wf^h'^'^^'^?."^''- detailed operatioiial 
•it-- doA- M^ ^ delivered land miner: on rf-? 

miai! 6 Ln the nor J^--t^ff ^5"^ ^""uppiy ty 

without merit l^^^s of comrnimicationr: i?: not 
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UDORN 



AN/GSA-51 

MGNKCV 
MOUNTAIN 




SK6MCNT 3 



lU 1300 

HZ 



cpm 
MONKCr 

MOUNTAIN 
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INTERTACC SYSTEM 



Gi^DB-l 



L L. ! 



SC3IMCNTS 



TAOC 
EXISTING 
SYSTTM 



TOCC 
EXIST1N3 
SYSTEM 
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i'lt.^r cr::ing^2 vi'r: :u3rd :-.^'j2/'. — '3 z-^Zr, vi= tr.e 
"■•oiikey : [ouniain/rllll :-7 data lir.k. Only unique 
'j;-. La vlll be relecied Tcr transrr.lrsior: ty botl" 
3UIC i: and the TDCC. Details v:ill ce resolved 
by bc-'r. services. 

(?) Fusion at the TDCC and data interchange 
cetveen the TDCC and MTD3 and the TAOC take 
place as in the manual input phase (paragraDh (1) 
above). The CP-818 coiriDuter at TACC(N3) vill 
perform the TADIL 3 (JC3 Pub IC) to BUIC II 
Tormat translation for data from IRON HORSE 
and the TDCC and the inverse translation for 
data from BUIC II to the TDCC. (See Exhibit B). 

. (U) The plans/specifications submitted by Navy/Air 
':• or^c- /yizk are presently being evaluated for concurrence 
or con^meni by ihe services/agencies concerned. Although 
no major unresolved hardware problems exist, there are 
problems in developing compatible computer programs. 
Priority action (both industrial and service/agency) will 
be Irequired in order to install and activate these sys- 
tems in a timely and effective manner. Additionally, an 
executive agent is required to resolve difference? and 
insure that all portions of these systems are being 
properly expedited by the responsible service/agency. 



Gro-3 



Tab D lo 
Annex r "c 
.-.oDendix G 



KXillBIT A TO TAB D TO ANNEX F I'D Af'i^ilNDlX G 



■CA vrmimm commtimutv 





GFDA-1 



Exhibit A to 
Tab D to 
Annex F to 
Appendix G 



SECSTET 



Central (TDCC )/Beach Buffer and Ta'ctica*' i-ir 
Operations Center (TAOC). 

I W BUIC II/IRON HORSE/MTDS data will be inte^-- 
jChanrred with NTDS via a TADIL A data link to ilTDS 
.equipped ships in TF-77. 

I 

jb. Data Flow 

Inputs to the Air Force BUIC II system will initially 
be manual (July 1967) and then automatic (November 1967). 
Thei interface of systems will be as described below 
aurlng these two phases of BUIC II Inputs. 

(1) Manual Input Phase: July 1967 

(a) All data other than local radar will be 
input to the BUIC systems manually via punched 
cards. IRON HORSE data will be punched out on 
paper tape at TACC(NS) and converted to punched 
cards via an IBM 047 tape to card converter. 

(b) Data interchange with TACC Udorn will be 
voice crosstell. 

M^Q^^'^w^SJJo^^^^^ ^^^^ "^1^ -^sed with the 
MTDS and NTDS data in the TDCC CP-SoS computer. 

(d) ThQ- NTDS will receive from the MTDS TDCC 
data on those tracks which it does not hold or on 
tracks which it holds with a lower track quality. 

(e) The MTDS TAOC will also receive track 
data from NTDS. >-^acK. 

(2) Automatic Input Phase: 

(a) Radar .data inputs to the BUIC System will 

l?F^w^?r^^^^ other inputs such as BIG 

f.^r"- ^Q'^'tinue to be manual pending A-'r Force 

^r^p^n'.^^^^'' ^^.l^^^ the replacement of Ihe 
Jo+a^^ t^^S''^^.''^*^ ^^^21H (ALRI). IRON HORSE 
data will be automatically input to the BUIC System 
and fused by Nov 67. TACC Udorn and TACC(KS) will 
continue to exchange data, via the data link? 

(b) The fused BUIC/IRON HORSE data will be 
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: :;:rHrACE 

Ir. z'T:z: r.ear future -here be- ::ur semi- 

•.;r-.n:iatic zactical conircl data rrccessins cvsterr.^ 
^Srutheas- ;vsia. The Marine Tactical Laz^~ Svzze^'" 
y.Zlz ) and the i:avy Tactical Data System (IITDs"' are ^-ter- 
faced cy means the MTDS Tactical Data Ccmmuni cat' --"^ 
■:-rntral CTDCC) . There is a reauiremr-nt fcr the A-"*" 
r.-/i-cv Tactical I.ata System 'vBUIC Il/GSA-^l) to be i-ror.. 
facc-u with HTDS/KTDS and IRON HORSE ( IH) Exhibit A 
ui-rlay:-: rhc- elements of a ccmpatihlo system. 

, 2. (s; Based on the'se requirements, the involved 
cervices and agencies have evolved plans, concerts and 
gpecifications to implement the data exchan?^ d«--*-abl^ 
;-he Air Force ESD. has distributed th^^ir Int*-^^^'- r.^c^.'g,, 
l^pecification. Mitre Ccrroration Wbrkin? Parer ^^:?ll^25 
p--ea. Automated Digital Sxchanee of Navy", Marine and 
Air Force Tactical Data Information In Vietnam (U)", 
datea c March 196?, for coordination. The IRON KCRSE 
project office has distributed its Technical Develoom^^^nt 
i-^an aauea _ January 1967 for coordination. The rJavy 
QIC. ributed their ;;US Navy Implementation Plan for 
Vr.jects IHOH HORSE/SEEK DAWN" for information and action 
t- services/agencies concerned, on 9 March 1967. 

a. C 0 mmu nications 



(I) The IRON HORSE data will be introduc-d into 
the system via a TADIL B (JCS Pub i-*-.-- 
from the c9.'?^th S£ at Danang AB to T^CCC-jf" 
Konkey Mountain. 



link 



Air Force data systems (B'JIC 



will 



( 2 ■ The 

interchange aigitized AF radar data as wer a-^ 
tIp-^^^M/'^^''^* ^a^a via data links between th^. 
TACu at Udorn and TACC(NS) on Monkey Mountain. 




(3^ BUic : 
changed with 



T /■ 



w IRON KORSE data will be ^ -t^-^- 
_ MTDS via ? TADIL B (JCS Pub 10) 

data i.tnk oetween TACCCNS) and Hill 6^7. the 
-ocation of the MTDS Tactical Data Communlcat 1 t ns 
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5 . The scheir.e of cperaticn presentee above contains 
nLi.T/cer of prcciems v;hich are currently belns: resolved: 

(1) The number cf tracks tc be reserved fcr each 
block. 



(2) The IK and Danang 3UIC track number 
allocaticns . 

(3) The method of exchanging the M.O. (test) 
message . 

(4) The software implementation of the track 
management scheme presented, 

(5) The bit rate required for the TADIL B link 
to TACC(NS). 

(6) The mode, location and schedule of the 
interface check-out. (NTDS, ATDS and MTDS inter- 
face has already been checked out and is operational.) 
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~. Traci: nanar-r.er.t (fil*-ering) is -accomplished a* 
*/;;ri(;.j.- Icvelc ^hrcughout ^:he systen. Each cf the 
■.nrec- ir.ajor zyzzer.-. biocKs (EUIC/IH, KIDS. ITTDS/ATDS) 
nuiT't ir:3ure that a unique report is • associated with' 
each acwual tracr:. Additionally ^ a three bit track 
::ar.lity nuinber (TQ!-!) in accordance with H.2 fcrmat is 
associated with- each t-^ack. At the 'IDCC. track manage- 
rr.er:t will be accc-nplished as fcilov^s: inconiint- travhs 
are a-Y correlated with targets in the TDCC main store. 
This target store includes all targets being reported 
on TADIL A, TADIL 3, and the MTDS TAOC. An incoming 
tracK correlating with an existing track from another 
source is compared with respect to TQJ^. If the TQ^ of 
the existing track exceeds a number tv/o less than the 
new track TQK, the new track is discarded. If not^ 
the original track is updated from the new source and 
the reporting responsibility for the track is shifted. 
This system will work provided that new tracks at each 
originator J locally originated, are compared v:ith 
exiz.-cing remote tracks and although the original remote 
track number is used, local data may be used for tracking. 
Also, the local TQU must be compared with the remote TQI^'' 
and zhe local track data should not be transmitted until 
the local TQN exceeds the remote TQN by two. In the 
case of the correlation of two established tracks, each 
reported from a separate source with different track 
numbers, the TDCC will generate a drop track message 
(M.9) on one of the tracks on the basis of track quality 
and priority of receipt. 

f. There are two additions necessary for the TDCC to 
perform these functions: 

(1) A software module necessary tc permit the 
TDCC tc accept TADIL A aata from and transmit TADIL 

A data to another input/output channel. Additionally 
a fa':ility (or time sharing) must be prcvided for a 
tiir'je way comparison of tracks rsther tran tv/c v/ay 
as presently configured. 

(2) A serial/parallel buffer device rr.ust be 
provided which will translate TADIL r to I/iLIL A 
and vice versa. This rruct include the crorer set- 
::r cf ] arity bits (£DC) v.'hich are difle'rent in tne 
twc links. 
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L). Tlie TDCC will repuia ^racics generaxed by the 
,:i iiuna envircrment syGtems t.o NTDS via TADIL A as if 
liiey had originated from a ship located at the common 
^rid center. Specifically, X, Y coordinates reported 
in Message M.2 will be referred to the grid center. 
The TDCC will generate a message M.l as the first 
message in each data report which for A latitude and ^ 
longitude reports the difference in latitude and longi- 
tude between the common grid center and NTDS grid 
reference point in increments of 1/16 minutes. (The 
NTDS grid reference point may be changed from time to 
time). 

c. Track numbers are block allocated with at least 
1000 numbers reserved for the ground environment systems. 
MTDS will require a specific block of 250 numbers. It 
.would appear that the Udorn BUIC site should have a 
Ispecific block. It would also appear that the Danang 
BUIC and the IH facility should have a combined track 
.number block to avoid the isolation of IH tracks. 

I d. The M series message to be exchanged within the 
ground environment systems are M.O, M.2, M.82, and M.9. 
Message M.O is a test message normally used within a 
system. Message M.2 will be implemented with interpreta- 
tion bit (20) set to zero with bits 21-13 used for Track 
Quality. Message M.82 is implemented except for the 
BUIC/IH interpretation of the amplification of identity 
which is not resolved and Height Quality which is not 
implemented. Message M.9 is partially implemented. 
Bits 0-3 (message label); Bits 4-7 action, only drop 
track (zero) implemented; Bits li;-23 only zero (no 
statement) implemented; Bits 32-43 track number 1 
implemented. This partial implementation is sufficient 
for track management. It may be desirable later to expand 
the inventory of joint messages to include M.5 (special 
points) M.6 (Electronic Warfare info) and M.IO and M.ll 
dealing with handover of aircraft, joint control of 
interceptors and, status of interceptors. Initially, how- 
ever, expansion of the inventory of joint messages might 
jjeopardize the successful exchange of real time basic 
track information. 
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j DATA LINK TO NTDS/ATDS 
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(2) Automatic tracking (250 traek store) v;ith 
facilities for call up of individual tracks by 
track number, scope location, or IFF/SIF response, 
and automatic readout of IFF/SIF information on 
operator designated tracks. 

(3) Tentative immediate identification of new 
tracks by computer from IFF;/SIF information (com- 
puter designates such tracks for verification by 
operator on basis of flight plans, voice contact, 
etc . ) . 

(4) Fifteen console positions, any of which can 
be used for surveillance, classification, enroute 
traffic control, interceptor vectoring, and missile 
fire unit coordination. Both video and clear plot 
presentations are available. Up to 60 simultaneous 
vectoring calculations can be performed automati- 
cally by computer, 37 of which can be against moving 
airborne targets. The firing of up to sixteen SAM 
units can be coordinated with the status and 
targeting radar tracks of all fire units presented 
continuously in real time. 

(5) Both voice and digital data links provide 
near instantaneous control and information exchange 
with adjacent units, missile units, data link 
equipped aircraft and the NTDS via the TDCC when 
deployed (Exhibit A). 

c. The TDCC is to be delivered 7 April I967 and will 
be deployed as soon thereafter as possible (Aug 57) • In i 
normal configuration the TDCC would provide the capa- 
bility to exchange digital information with NTDS using 
TABIL A (Link 11). Additionally, however, the TDCC will 
be so configured as to accept TADIL B information from 
other ground environment systems and translate this into 
TADIL A format for transmission to NTDS. Conversely, 
TADIL A 'inputs are translated into TADIL B formats for 
transmission to the ground environment systems. 

3. (S) S cheme of Operation TDCC Interface 

a.. All ground environment systems (MTDS, Missile Units 
both BUIC sites and IH) will use a common cartesian 
coordinate system, the center of which may be arbitrarily 
located to best serve the entire complex. 
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TAB C TO ANNEX 5 TO APPEJIDIX G 
MARINE . TACTICAL DATA SYSTEM 

(S) System De^scription 

'o.f;-I?^ Marine Tactical Data System (MTDS) provides 
rif"^^^^^? ^ tactical control of aircraft for a" 

of f nu^bpr"*^^ ^y^^^^ 

01 a number of Tactical Air Operations Centers (TAOC) 

(TACC)t ' ^ Tactical Air Command Center ^' 

.^>.^* capability to conduct detailed 

f^pn????^ i?""^ including the functions of detection, 
identification, and tracking. of airborne tareets the 

tini^^SL^^S°''^fe^ °^ interceptors, the coordina! 
t ion of SAM units, the assignment of air support air- 
craft to air support units and enroute air traffic 
control. The TACC provides facilities to present the 
.Vn^l^^^^u^'' Situation to the Tactical Air Conmiander 
along with communications facilities necessary to 
command and coordinate the combat elements of the- 

2* (S) Equipment and Deployment 

pniH;Tr,^iJ+^^^^^"^^'.^^.^^^^^' ^ single TAOC with additional 
Ims^ 1 pL^?? data interchange between MTDS and NTDS/ 
AIDS, less the MTDS - TACC, will be deployed in the 
Danang area (Exhibit A). The TAOC is an aN/TYQ-2 
a ?inti^«r^^^ system The additional equinment is 
a iactical Dawa Conummications Central fTDCC^ This 

puter (CP-808) with buffering equipment (AN/TYA-20^ a 

^T^^""^ (AnAa-IT suitable ^ 
Link 11 (TADIL A), and a HF transceiver group (AN/TYA-19) 

iQfiy' '^Z^^?.?^^^ ^® eraplaced on Hill Skj during May 
1967. This will provide the following capabilitifs : 

tff^^L^IJ!°"'?^''.'*®*®'=*^°^ acquisition of both 
IFF and non IFF targets out to a range of 250 miles 
(above the radar horizon). * ^ 
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■ :-:;t»uL-. :• di:^p3.£y :'cc>p*j Lc L'uppiensent the ir.for- 
'':dioii ru:-:ii jhed on zhe situation dinplay. 

c. Error Recovery . The Tactical Air Program 
v;ill provide a computer program v/hich will £U'..omati- 
cail'j d^^t-rcr and isolate selected 'rl^ctronic fsii- 
'iT'p?:: lrit'>r-nai to the AI'J/GSA-^I • liirorr;;a i ion 

.•■jppj i'id by ih^:- ^^rror recovery progrnr:i v 1 i '! b-^ n.-^d 
by Lh*-? .'•t'irrov'.r function of th'=» Tac^floHi Air !Vo- 
iir-.-.m 1.0 d';terrniri« the reconf igurar Ion ol' Mi*' 'Equip- 
ment, in order to maintain an operating ::tatur. . 

d. CuDDort Programs . Support program:-: will be 
provided for rriaintaining and testing the Tactical 
Air Program and for equipment maintenance diagno?- 
".ic purpo.i:e£. The support programs are divided into 
the following general categories: 

(1) Utility Computer Prosramr . These programs 
are used in the assembly, checkout and modifica- 
tion of the Tactical Air Program. 

(2) c- imulation Computer Prograrr:; . These pro- 
grams provide the capability of generating input 
data with which the AN/GSA-pl data processing 
5;et can be exercised both for training of opera- 
tional personnel and system te.Tting. 

(3) Date h^duction Program::. The:;'t programr 
provide the capability for procesKing Tactical 
Air Program test data. 

('■+) C heckout Computer Program . The- checkout 
program is a collection of programs, each of 
which checks a specific function of the AN/GSA-^l 
equipment. The checkout computer program pro- 
vides c maintenance diagnostic capability for 
d'?tection and isolation of an equipment fault 
to a specific area of an individual equipment 
mc:duie . 
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{ i i ) .."iUD^^r".' : •'or'v C::-'\' v . 'lci\\i'D'.:.='r.* * 1*v/o card 
r ■•:ti"r:: ( ]ju?'roug;hr i^-l/.'-'.!' .only one card reader 
i •■fj:t-li:r' uL one- v lme) and a Tsleiypevriter/ 

! -?xov;r itor (Fricen) provide supervisory control 
ov-ir the AU/GSA-pl. 

(12) Manual Input Ecuipinent . Four keypunches 
(IBM 026) and a paper tape-to-card converter 
( IHM Om-7) provide a means of preparing data to 
be manually input into the AN/G3A-51- These 
are off-line devices not directly connected to 
the AN/GSA-51. 

8. (3) Computer Programs . An AN/G3A-51 will utilize 
operational and support programs. The operational pro- 
gram will assist personnel to perform the functions of 
air surveillance, tactical air control, and telling to 
other facilities. Support programs will be provided 
for use in maintaining the Radar Course Directing Group 
(AN/GSA-51). 

a. Operational Program . The operational program, 
designated the Tactical Air Program (TAP), will be 

a collection of programs, sub-routines, and data 
tables which will perform the computations and dais 
manipulations and provide for the display of data 
to assist personnel in accomplishing the functions 
of air surveillance, tactical air control, and 
telling. The Tactical Air Program will accept 
real-time inputs from external data sources, data 
display console operators, and manual input person- 
nel and shall generate real-time outputs as a result 
of these inputs. It will accept, procesc, and dis- 
play air situation and status data to support the 
directing, controlling, and monitoring of tactical 
air operations by controller personnel. 
Most of the functions performed by the Tactical Air 
Program have been described previously. Two addi- 
tional functions are described in the subsequent 
paragraphs. 

b. Displays and Switch Actions . The Tactical Air 
Program will make available track, geographic, 
status, and radar data to pictorially depict on the 
situation display' scope a representation of the air 
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with ;= :'Lp=^ci:y oi* -j.-.^jo i'cr:y eigr:T:-L:it v/ord'-^" 
each. 

data li-k cuffer provides the »:«an- for sp=>od"' 
T..-achirig the high-speed digital compir or to 'th'- 
r«Lativ-iy J.ow-.-rpeed input and output, circu U . 
it do^-:- i.hi- by controlling th'^ roccipt and tr.-n"- 
n::::'iori of serial digital me-.-age^ ov-r th<^ dit-i- 
lai data circuits by providing buffering -torae^ 
r-gisters where messages can be assembled into 
parail-l vords for the input- and disassembled 
into serial words for the outputs. 

Data Display Con^nlP. Six data display 
consoles are provided. Each console consists of 
situation and tabular display tubes, display 

^vHt^h"*^ switches, manual intervention 

.witches, a light pen, activate rwitch. aopro- 
pr-iate warning lights and audible alarms !^iting 
^=ble, storage area, and attached GFE communica- 
tions equipment. The consoles are identic^ ?n 

ftlof ^Tho'^^^^^? tvro^-mn oper- 

ation. The consoles are multi-purpos'? . capable 

vUnln.''^ ^""^ of., several function?, .uch a. i^- 
veiilancG or weapons direction, under ^omput-r 
program control. Console switch-n ar- lab-l^d 

ih^nJ"^''''^^ ^° facilitate their change with a 
change in console function. 

(burrough flUpp^r -; magnetic tape units 

arn nrovidoH ^S"^ magnetic tape controller 

no^,.^^^? ^°P^-* unite, on- 1" 

normally used for auxiliary storage of ' oD-r=>M r.r i 
and maintenance programs. The sifond provide' a 
inr'>hf ^^^^ training'and t!;t! 

i^ll^e^Sr%LTof^da^%:"^^ normally^.ed for 

pia^'g^n f^;rpro;iSi:\;;r;a;f iitl^t r^^^^^ 

-ole. y^^-^ I except the keypunch) at one con- 
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1 u'iear sei'^-ction ferri*e-corG iri-^riory modules. 
'.':ich coat&ir^ing ^096 words of ^8 bitr. plus 
parity provide a total storage capacity of 2^,57^ 
wordr . 

I/O Control Modules . The three I/O con- 
t.rol modules control transfers of data between 
the external devices and the core memory units. 
Each I/O module has the provision for attaching 
1'5 input devices and 8 output devices. These 
peripheral devices are attached to the I/O con- 
trol modules by an I/O exchange. The I/O exchs^ng 
lb' a switching matrix which provides information" 
• and control paths betv/een the I/O control modules 
and each of the peripheral device/?. 

(5) The 1/0 control module servic^-r the 
following devices: 

(a) 2 Magnetic Drums 

(b) 1 Data Link Buffer 

(c) 6 Data Display Consoles 

(d) 1 Magnetic Tape Controller servicing 
3 Tape Units 

^e) 1 Status Display Console 

(f) 1 Punched Card Reader 

(g) 1 Typewriter (Flexowriter ) 

(h) 1 High-Gpeed Printer 

('j) ■•tagnetic Drumc . The magnetic drurr.r are 
used for the storage of programr. large blocks 
of data, and display information prior to its 
presentation. Addressable drum storage of 217 
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i Typevn' iter -Punch Reader 3f-t (AN/Giy-2) 
i Typewiier-F^jiich Header /FlexovTiter 

1 lypevTiter-Punch Reader Ccnzrcl (C-i*6\c-/ 
GYQ-2) 

(6)-l Punched Card Reader Set (AN/GSQ-72) 

2 Pui'iChed Card Readers ( MX-if735/GSQ-72 ) 
1 PuTiChed Card reader Control CC-i+639/ 

^ Keypunch I'lachines (IBM 026) 

1 Paper Tape to Punched Card Converter 

(IBM 0^7) 

d. The following paragraphs contain a brio!' dpc- 
■AMA?i'^^'^-,°^ major equipment element:; ol' th'^ 

Data Processing F- auipment . The Data Pro- 
cessor is a binary computer designed for highly 
reliable operation. It provides for the '^x^^u- 
tion of a stored computer program, the storage 
0. both data and instructions, and the program 
c.Mitrol of transfers between computer elem-nrc 
ana external devices. It consists of thre« 
ba.-ic units: computer modules, core memory 
•Tioaules, and I/O control modules. These unit- 
are interconnected by a switching matrix which 
provides information and control paths between 
.nH "^""^u^ modules and the computer modules 

and between the core memory modules and the I/O 
control modules. 

One each of the computer moduier. cor- Ti^'-morv 
moaules and I/O modules are provided for r^dZ- 

o'^tL^AN/G^^'n^^ l!"' r^liability'r.qui.^d 
o the AN/Gon-^l subsystem to be achieved, t^o.-^ 

ai? fmc?lnn''°Vf "'^^^^ ^"^^ tactical 
air function. Under control of the oporational 
computer program, the backup modules L'yb; tut 
?^'t for another module of the same type 
tnat has failed. 

^ CotTiDuter Morin.oc Two computer module- 

control the functions of the AN/GGA-51 by eiel 
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*• i. : - bt; •\:.'c<h\y.L::.. .y • eauJ.rjr v^rr, L'zr 

CONUS syste:?! . Il v: II I: i.-^?^ -r^ry , :iOv>--;^r , 
-:*h<='r add vqjipn:e:it or r.ocify ^xi::tU.g .-cuip- 
.■::'::r. LTocesz digital innuwr frcrri the IRO:: 'i-iOR::'!:; 
?-:iid -vrtsmr. The barir HUIC II eauicmsiit. i:: 

ae.:igp.at^c the a::/GSA-5i r.a:iar Courre Dir?c:ij:ie 
Oroup and iz nianuiact ured bv the Burrougn:* Corrior- 
ation. ■ ^ . y 

IiiiiiaUy. :hr a:;/G.^A-51 shall ccririrt of the 
following equiprr.^p.t for C-outhcar;. Aria. 

(1) 1 Data Processing Sel ( A.NVG'ZK-i^ ) 

2 Digital Data Computers (CP 7:9/GYK-i+} 
(2 Digital data computer modules, ] 
module per cabinet)* 

3 Core Memory Unitr ; !rj-4-6c /"iYK-^) {i 
Core Memory rr.oduler. 2 modular;- p-^r 
cabiriet ) 

1. Controller Coniparator ( C-^63h-/GYK-m-) 

I/O modules, per c=;tinet) 
i Controller Compara\or - Mesratre Pro- 
cessor (C-k)3-;/GYK-^) 

1 I/O Control module and 1 data link 
buffer in 1 cabine-,) 

2 Data Storage Magnetic Drumc ( MU-^^o'y/GYK-^) 
(2 magnetic drums. 1 drjm per cabinet) 

2 Magnetic Drum Contrci] f-r-Conv'-r: --r r (C- 
'+636/GYK-^) C2 magnetic arum control 
units-, 1 controi oor cabinet; 

(2) 6 Data Di?:piay Console:-- ! OA--f 7"./G;:A-5 i ) 

(3) 1 Status Display Console/Fscli Lr v ;-:bir'- 

tenance Monitor Console ^ OA— r-;'''9/3/A-^;i : 

(^0 1 Magnetic Tape Record-r-R -.produopr :>t 
(Ari/G3H-12) 

3 Magnetic Tape rleccrders-nfrprodiic^^^'' CRD- 
251/GCH-12) 

1 Pecorder-Reproduc-.T- Cor....]-o: 37/GrH-12 
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digital 

A Ftatisticai detection of thr 1-rading 
and trailing edgec of the radar retur:i 2eauence5 in 
V partic'jilar range increment is made cn a serie.- of 
::ucce = 3ive trigger pulse intervals. Returns vhich* 
rno'it specific detection criteria are classified as 
targets and undergo further processing to deterr.ine 
the approximate center azir^iath of the target return 
sequence. In addition to th-.j above processing steps 
beacon video is subjected to SIF code processing 
Cot Modes I, II. and III and Code C. (Mode V). 
L-^tacon video returns are decoded to extract the 
■ ■■IF code. Code validation is accomplished by a 
code comparison of two successive returns of the 
^^ams SIF mode. The SIF interrogation mode is varied 
Irom scan to ~can to permit the reoorting of codn- 
i'or cbch of th^: three ZIV modes. A digits] m°-s.aF'^ 
IS then compo:^ed which contains th'--.- rangr.> and 
aziniuLh of the target, in polar coordinate-. ^ h'--- 
olr' code for a beacon target, and other supplemen- 
tary information concerning the target. 

The AiVGoA-51 performs the following function;: 

(1) Accepts input information in digital ^*or- 
xPom external sources. 

^ (2) Performs all necessary internal calcula- 
tions and data manipulations required by the 
stored computer program. 

_ (3) Prepares displays and transmits disDiay 
information to the appropriate display consoles. 

^ (^) Accepts and processes manually-inserted 
miormation and operator switch actions. 

(5) Stores appropriate information rocord'=^d 
tjy the computer program. 
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'i. Iniercer) cr 0\lJ:^.'ic-r . 3uida:*c"- 'jalcular ioni: 
i'or :r:£aned in':rrc«p*-or3 ■•.ill c= rzaze using double 
r.urri guidance logic as iii oir.e :-:UIC II zystem (COKUS) 
Interceptor.: \'ili be eT.pioyed ur ing a standard 
long range profile. The parameter r of tlie profile 
niziy be changed by an operator' vith the console 
cwitches. There are foui* manned inierceptor attcck 
options ; 

(1) The Clern Attack, a one or tvo DOint offse 
g'iometry culminating in a lead pursuit course. 

(2) The Beam Attack, a final-turn lead 
collision course ending in a beam approach. 

(3) The Front Attack, either a pure lead 
collision course or a final turn lead collision 
course ending in a frontal approach. 

(^O The Cut-Off Attack, a pure lead collision 
course . 

e. Information Transfer 

The AiVG3A-51 facilities will be capable of 
exchanging computer processed track information 
and other data via digital data Jiiik. The r.eloc- 
tioii of data to be exchanged i" control lod by 
operator perronnel. Equipment Descriptions and 
Computer Programs supporting these functions are 
outJined belov in paragraph 7- Communications 
which support the automated TACC(iI3) are outlined 
in paragraph 3, Annex D. 

7- (3) Eouioment Descrlptioni: . 

The following paragraphs present a brief descrip- 
tion of the AN/G3A-51 and AN/FYQ-Wc equipment. 

a. AiVFYQ-U-0 

C-jarch and beacon radar data from AI^/FPS-2C radar 
at the Udorn and Danang facilities shall be processe 
by collocated AN/FYQ-lfO Common Digitizers (CD) for 
digital transmission to the AM/G^r-51 data pro- 
cessors at the primary and alternate TACCs.* The CD 
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£. Identif ig = tior>. The idsntif ic£T:ion function 
prcviaer . for the identification of tracks estab- 
lished ly the tracking function. Identification, 
apart froT. IFF/SIF. will be primarily a manual 
opferatioa involving the judgement of a display 
cor^.^-^ole operator. Air movements data (AMD) repre- 
senting friendly aircraft flight clans will be' 
pvovided to aid in the identification task. Friendly 
aad hostile tracks will be identified by an ASO and 
the identification inserted into the comnuter by use 
of console switches. Interceptor tracks" are auto- 
matically identified by the computer. The identity 
of all ry3tem tracks will be monitored at a Dictor- 
lal di.-rpiay and changes made at any time in accord- 
ance with established procedures through coordina- 
tion among the responsible operators. 

b- Tactical CantT-oi . in addition to the moni- 
toring of the air situation through information 
provided by the air surveillance functions, the 
5-ystem will have a capability to control and vector 
up to 20 tracks to specific fixed targets. Con- 
trol includes the direction of aircraft by operator 
personnel utilizing voice communications and the 
preparation and display of guidance instructions by 
the computer. Operator personnel will coordinate 
tne instructions on tracks to be passed to adjacent 
i-icilities and will monitor these tracks a^ th«y 
pan.-; through the area. * 

^; interceptor Commitrnpnt. Manned interc^ctor - 
m^^y De; (1) guided to tankers for refuelirg mis- 
sions; (2) committed on intercept mi-sions direct- 
ly against either fixed targets or hostile air- 
IIMW ?l.i}K^^^^ ^® committed to Combat Mr 
Patrol (CAP) for subsequent airborne comm.itm'='nt 
^f?i^2r- ^^^^^'^ aircraft. Interceptors may be com- 
^ :: t J" gi'oups against mass raids. Profil*:*-^ for 
both F.102 and F-i. aircraft have been included in 
the Computor Program. 
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d. Mode IV vili ui.ili::- oniy one •;?;^-]:.-^y . ^-^^^^ 
be required when one of the k'-l/OSA-yls is 
down for any reason. 

>. (3) Eouipment F'^nctions 

The AN/GSA-51 will function as follows: 

a. Radar Inputs . Long range search and beacon 
(IFF/oIF) radar data will be provided to each 
facility from long range radars at Udorn and Monkey 
Mountain CRCs. The Common Digitizer (AN/FYQ-M-0) 
output at the radar sites will be connected to each 
facility independent of the AN/G3A-51 processing 
system. Data will be r«?ceived automatically from 
the two long range radar sites via a digital -data 
network. The data will contain SIF modes 1, II 

■and III and associated codes and search positional 
data. This data will be presented on a pictorial 
display of the area of responsibility. A "trail" 
of data received over several successive radar ^ 
scans indicates the probable existence of an air- 
craft that can be tracked. 

b. Automatic Tracking . Each AN/GSA-51 will be 
capable of automatically tracking up to 120 tracks. 
Each track may be based on radar data or manual 
input information. Initiation of new tracks on 
aircraft data trails will be accomplished by an 
Air Surveillance Operator (A30) with the dif^piay 
console light pen and switches. Once a track hac 
been initiated, correlation of data, position and 
velocity smoothing, and position prediction v/ill 
be accomplished automatically. Special displays 
and switches will enable the system operators to 
monitor the tracking function and take corrective 
action when necessary. 

c. Manual Inputs . The AN/GSA-51 will accept and 
process manually inserted track data inputs received 
from AEV;&C aircraft, non-digitally netted radar 
sites, and other sources. The computer will pro- 
cess manually inserted updating information, such 

as flight plans, and indications of hazardous geo- 
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( '- ) -h- ,•;£; viii be co!icsr:;°ci ■••■1: •■ • -i '■• ■ 

n;i.ssj.on objective, alertins :he ■ iei t."to an'-"" 

.he border, or of any unoiannea chane^i^" i 
vTSon^?'" to- the target nay be nro- 

vided .hrougn use of comuutsr generate coir.! 
nanas. The WD would then commur.icate with th- 
liigtit on an as required basis. 

.i^i^LP^f^\S'^\P°2"^°n T.ay be lost when the 
=ircr<=.f^ aaack the target at low level, -vhei 
uS^ttr'"^^^^^^''^ ^^^eet area, the ASO and 
rH^i^^ 2""^^^ re-establish the location of th= 
flight, based on the best source of data avail-' 

^" aircraft goes down, the WD wiJl 
iriitiafs appropriate recovery procpdur^= 

nnfi^-"^ v"^? computer marks the last knovn 

inserting a manual input sero-v^focity 
-o n^!"?""^ aircraft will then be guided ^ 

gen^r\%^d°"^^?dt^^Ta%^f^ 

WD ^Pi.Si^^^n"1o^ bLr?^^rhI^a^%1sSf°n^2^ 
can be h^L?°H'^' '^f!"- The return to base 
facilftv 2nH wn^? t^^^^"" ^^"^ P^i«^ °^ alternate 
b'sis'g iTe Sd'' °" ^ real-time 

independent" l^lll'l'ti.l^' 'm? ^^"^^ " °P^^^^^ 
bp delee.3tPd thf missions will 

ueiegdtea to the aiternatp fa^iiitir *~ _ ^ 
Msjor mission* win S laciiity to perform, 

raarv faoiTi?^ a, ^^^^^ performed by the pri- 

two facilUiet: ^ operations between the 

faciil^^v''«.^JJ "^^^ primary EUIC II 

fac uit^^ II backSr'^n°thi '^"^ alternate 

or any proll^^^^ ll^l^'Zs'^^^^^^^^ 
SECRET 
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providing i-h?» b'-::'T. nor rl bio position o::tiin£T.eF 
ot* tho flight" oi' aircraft.,- based on the data 
.■•otircrjs available at ^ny one time. 

(3) Aircraft departing from airbanes vithin 
radar coverage vdll be detected as data trailr 
on the op-erators' consoles. Association of a 
computer track with the data trails will be per- 
formed by the ASO. One computer track will be 
associated with a flight of close formation 
aircraft. ASO and WD personnel will ctoec.- 
check flight plan information with actual 
flight positioning, heading, and GIF data by- 
use of appropriate switch actions and displays. 

(W) Aircraft requiring refueling before head- 
ing for a target will be monitored a? they 
approach the tanker. WD personnel will commil 
the flight aircraft against the tanker by switch 
action and obtain guidance information using 
the available stern approach tactic. The guid- 
ance data (commanded heading, range and bearing) 
will then be available at the console for use by 
the WD as required. Aircraft departing from 
Thailand will probably be controlled by the alter- 
nate facility up to this point because of the 
closer proximity to the aircraft and shorter 
ground-to-air consnunication range. The primary 
facility will pick up the flight after refueling. 

(5) The ASO will watch for the transition from 
long range radar coverage. When the flight is 
outside of coverage, the ASO will have the com- 
puter extrapolate the track. Discrepancies 
between the extrapolated track, and available 
NTDS, BIG EYE, and IRON HORSE por.ition and 
heading data with the flight plan -will be noted 
and compared. The best source will be chosen for 
the actual track position and the computer 
informed by switch action. The computer will 
then update the track position based on the 
source selected. The ASO will monitor all 
available sources throughout the mission and 
position the flight using the positional data 
available at the time. 
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■;'Ou::_:.-x!i ana have compieLe OD'^rc;, ilon&i caDaci'l- 

^V.. , ; ' ^ .^xLCw.o) cecorner moDer&Tive. If 

i-nLLv/.. ; go?.^ clown, tn^ comT.uni cation iiei villi allov 

InOW ::0:t^E NTDZ. 7th AF CP, and the Monkey Mounia in 
L^^it. r.ii long haul comraimicauion links ar« pi'o- 
|:^rr''.fMn!^>' Integrated Wide 3and CommuiiicaUon 
Dllppandix'^G: paragraph 3.b.,:Aunex 



(3) Qperati^tpf ^ 

r^,J'''° ^'-^K-,-^^ equipment will be operated in one of 
four possible modes, depending UDon the mission 
requirements and equipment status at the time. 

s. Mode I (Primary Mode) will utilize both BUIC 
n equipment sets for a mission. The prim" faciU-v 
will maintain overall control, but certain function- 
wUl be delegated to the alternate faci^Uy! Th» 
°^ monitoring aircraft returning to 
oase. vectoring aircraft for refueling, or vec- 
toring rescue aircraft. Under this mod° of oner- 
ation each TACC facility will be receiving radfr 
Morn '°Ali°rf^'""^"" Monkey -Momfaln ^nd 

OTD3 and othpf ?nf''??-^^° aircraft, IRON HORSE, 
into ? intelligence sources will f^sd 

into the prime facility at Monkey Mountain. 

-T.n^^r.t^'"''^!^^ ^^^6bt plans will be prepared 
.rom frag orders and inserted into the com- 
puters via the card reader. The flight nlans 
ana laentlfying information (SIF codland 

tr«n°no''^T^"'="^'=^^ then available 
to all console operators. -•-•auj.e 

^nti^U^'^ console operators will be divided 
into three teams of operators. Each team will 
contain an Air Surveillance Operator UsS) aid 
a Weapons Director (WD). One of th- 'D. 
would be the Senior Director (SD) r^cponsible 
for the coordination and control oFthe mis^ion 
f?rc^'-\r'H --signed specific fUght^o? 
aire a. L based on geoKrachv and/o7- oh^^S.^. 



mio=inn r u g^°g^aphy and/or aircraft 
mission. Each A30 will be responsible for 
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ranr;o radars at Monkey Mountain and Udorn will be 
procor.sed and displayed automatically and all other 
inputc will be entered manually and processed for 
display. The SEEK DAWN management plan schedules 
completion of the interface between BUIC II and 
MTDS/NTDS for second quarter FY 68. Upon completion 
of the interface, two way automated ex-zhange of 
selected data between all three systems will be pos- 
sible. By the second quarter FY 68 IRON HORSE will 
be providing digitized supplementary tracking data 
which will also be accepted and automatically pro- 
cessed. 

2. (S) Facilities 

Facilities to house the AN/GSA-51, the AN/FYQ-40, 
and a major portion of the communication equipment, 
are being constructed at Monkey Mountain and Udom. 
Three prefabricated buildings are being constructed 
at Monkey Mountain. One building will house the AN/ 
GSA-51 and comDunlcatlon equipment. Another building 
will house the AN/^TQ-UO equipment and spares for all 
equipments. The third building . will contain dies el 
generators to provide power for the Installed equipment. 
Two prefabricated buildings are being constructed at 
Udom. One building will house the AN/GSA-51 and AN/ 
FYQ-40 communications and spare equipment. The other 
building will contain dies el generators for providing 
power to the Installed equipment. Both facilities 
will be operated by personnel experienced with the 
BUIC II system. Prior to their departure for Southeast 
Asia, the AN/GSA-51 operators will receive orientation 
to familiarize them with the TACC(NS) operation. The 
total manpower for both sites to operate and maintain 
equipment, including communications, will be somewhat 
over 200 personnel. 

3. (S) Command and Control 

Command and control of TACC(NS) will be exercised 
through the Battle Commander. Console positions will 
be manned by a Senior Director, Weapons Directors, Air 
Surveillance Operators, and additional technicians 
required for the conduct of operations. Liaison with 
other tactical systems and services will be available to 
the Battle Commander. Tactical aircraft guidance and con- 
trol will be conducted by the "Senior Director and Weapons 
Directors over voice links. The alternate facility at Udom 
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r. The present manual data system for command 
£.:id control of U3AF force? and coordination vith 
other elements (Navy, USMC, NSA) is being reulaced ;vith 
a 3emi-aUtomatic system (3UIC II) prior to th« 
eiid of FY 67. At this time, the svstem will pro- 
vide a capability for centralized area control 
of tactical aircraft utilizing automated inputs 
from integral radars and manual inputs from BIG 
K/E, NTD3, MTD:: and special intelligence f:ourc'=»<- 
n.rough a SRmi-automatic data procerr:ine f.-griabiiiiy 
.h(^ system will be comcrised of two AN/PyQ-t*^o 
Common Digi t izer r-digitally tied to each of itwo AN/ 
•I^A-A Radar Course Directing Gr-cups plun as*:oc- 
iMted equipment. The AN/FYQ-^0 equlDtsnt will r^^o.i 
Deacon and search radar video from existing "long 

ThP^L/r^f ""^^^ transmit digital tar--.|t dita. 

ine AN/GSA-51 equipments will be digital n t'ied 
30 as to exchange information jn tracks. The prime 
cr-ntralized control facility (TACC(NS)) ] be 
"^nH^^hf i^ouatain utilizing the AN/GSA-51; 

U^orn Tt??''''f- it""^^^^'' (ATACC(NS)), will| be at 
innnt; f^ni^^'''^- ^'^"'.^"^ '^'-^^ receive automated 

o^^vlptnir J^^ge jadars at Danang. Republic 

0. Vietnam, and Udorn. Thailand. In addition, it 

V ?n?r^" ^"^^^^ information which has been manu- 
■'Ii^MTn^?'^''S^°-^'^°^ ^^^^^ Tactical Data Sys- 
^■rSn FOR?! ^^^^ System (MTDS), 

.RON hORSh and airborne radar platforms. Correlation 
of track information with prefiled flight Diane and 
other manual data will allow personn'J to ron-^uct 

V^Ptn«:?'T '^""'^^^ 'ituation over Nor^h 
V-etuam, by use of the data display subsystr.rn. 

b. During FY 67, the BUIC II system i" -^ch-dul^d 

tCi'^imrri'^' ^rl ^^'^^^y ^-^^^^^^^ ^^^^ Udorn within 
will nn?%f computer interface with I4TDC/MTD3 

not b2 i^ ^ = ^^ON HORSE equipment will 

not be m place. As a result the inout from j the long 
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C|. The ATD3- computer is currently a drum and 
inerefore lackc ths flexibility for changes existing 
in the NTD3 general purpose computer. However, 
tne .drums can be. and are, reprogrammed Deriodically 
to Ijncorporate new doctrine and additional mutually 
agreed upon information. j 

d. The ATD3 aircraft are embarked as four plane 
dr::tachment3 aboard NTDS equipped CVAs. These" aircr^ ^ 
are currently operating in TF-77, adding rignifica'nr 
capa.bilities and extension of the fleet " ur veil lane 
3rqa|. Netted by Link 11 with the PIRAZ picket rhip.* 
po-ijiive identification of aircraft in t.h^f j^r^c i- 
oeing realized. AIDS aircraft on station alno 
Part|icipate in the vectoring of .Ttrike air'-rsft ro 
L'jrgets. ' ' i 
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Track reporting resoorisibility within the NTDo/ATD.*: 
or| ^ID.j complex is controlled automatically by a 
coTpariron of track quality - a measure of each' uii 
tracking confidence level. The unit with the highest 
track quality reports the track. Correlation of 
different track numbers is done normally by oDeraxors. 
laTntizy conflicts are also handled normally after 
coordination over voice circuits. ' 

^- f^'^) Airborne Tactigal Data Sv5tg>?r! (ATPg) 
Descrir ti nn — ^ 



a. ATDS is an airborne early v/arning :;yst«m 
.'specifically designed to perform two primary 
missions in fleet anti air warfare, earlv warninE 
and intercept control. ATDS is made up of: I 

(1) The aircraft (E-2A) I 

(2) Data gathering sensorc (radar, IFF, 
nnvigation and communications equipment) 

(3) Data processing and display equipment 

, i 
(+) Data transmission equipment (Link l"" 1 
Link '+) 

The ATDS aircraft essentially functions --^ an 
aircorne picket operating in the fleet air defense 
complex at 35,000 feet with a capability to do 
air battle direction. 
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'.VJichporiour phase qiiadntur--^ -'-.odi:.'! *. loii.i Thir 
•^quipmT-rir tran?:^.!!^ . and r?tcf;i v^- •r.irr.y rit.': 
d=.r.£. th% computer v/ord length, ii: parallel u', 
c: dara rat* of 1367 cr 2250 bit- p^r -r.nh^f^^/" 
Wh^ri IIP' carrier frequency Ir. ur-ed. Mie 
',00 rnile.-:. Por 1 ine-of igh 
Ci-.n be ur:ed. The error r^l^: 
merit Is le-r^ than one bit in 



rang-- i 
. opers t.ioM- ; 



•5. Dat a Transfer to Nnn-NTD:: Tin its . 

tCD3 units must work in consort with aon-NTD3 
unit?, provision has been mad'-- to utlllz^ the 
standard r&cio teletype communication circuit.- 
aboard ship. The computer i? connected directly 
to the teletype circuits by means of an a'dapter 
which is fabricated into the base of the AN/UGC- 
or lo. This provides the parallel to pprial 
conversion of the data and the addition of th« 
neceFsary timing codes for proper t^l«type 
operation. NTDS units operate on a broadcast 
mode to nou-NTDS units. This link is designat'^^d 
Link Ih, ^ 
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v;ithstand severe shock and vicrazion of -he shipboa: 
envircnmen': . Housed ir. a single cabinet measurins 
3"^ inches deep, 37 inches wide and 72 inches highT 
zhe mean :i.T.e between failure has been demonstrated 
zo be greater than 2000 hours. Zhe computer is~ 
repaired by replacing circuit cards. The faulty 
card is then disposed of. Five memory modules are 
Horizontally arrayed within the cabinet. Logic 
.-nodules are encapsulated printed-circuit cards 
wnich plug into the trays.. Maintenance test points, 
are readily accessible at the front of the 'trays. 
Other data processing equipment includes: • 

(1) The magnetic tape unit 

(2) The paper tape unit 

(3) The system monitoring panel 

(^) The keyset system 

(5) The interconnection panel 

^ c. Since the prime purpose of NTDS is to provide 
improved information services and a better tactical 
uooi for coramana, great emphasis has been placed 
on tne man to machine relationship in the design 
of the displays. The present production models also 

m^n?n$f,^;t^%J^''® ^^^^^ advances in electronics micro 
miniaturization. The size and form factor are 
dictated primarily by human engineering considerations, 
ine console is a multi-purpose device having 32 
functional modes of operation. Raw radar or sonar 
information is presented on the direct view' PPI along 
Ai!^V^?°"^^^^^^ generated and positioned symbols. 
Additional alpha-numeric information is presented on 
a matrix 01 projection readouts. As an example of 
the equipment flexibility, one operational mode pro- 
vides a TV raster instead of the usual PPI indication. 

d. NTDS is a multi-computer/multi-site system, 
ihe direct intercomputer data transfer on a' real 
time basis is an essential feature of the system. 
The primary real time target data link uses 
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(2) v;eapo:i£ direct ior*/I i.re&t f .'iJ uai 
: H p on A c r i t nmf;r 1 1 . 

(3) Air intercept contro'/Air rituat.ioii 
nioriitoriug and control. 

. (W) Carrier air traffic control. 

(5) Air strike control. 

{'j) Command and control rrupport for comrn^nd'-r" 
and staffs. 

(7) fiurfac? operation?:. 

(6) Surface navigation/ECM oporaiioa.^/A::w 
• operations. 

d. by the end of FY 1967. there v/il] be 20 -hir. " 
equipped with NTDC in the fleet. At pr-.^^at . th^"^=« 
-hips are being rotated through 7^h FIT deplcyinent.^. 
There ir always at least one NTDS equipped OVA and 
DLG/CG assigned to TF-??. 

e. The information exchanged on the HF digital 
d'lta link is in the format e.^tablif-hed by ZZT. 
Pub 10, Tactical Communicatir ns and Controi :-^y?- 
tem r.tandards. Inter-unit NTDo ^ompa: ibiili y 
further requires agreement £,= to vhich of tr^ 
pu;^r:ible mesrages will be exchanged. 

^- (C) NTDG eouipmsnt Subgvsterr? 

It was the development of the comcLc:, risl- 
CHpacity, high speed CP 6if2/U3Q-20 (v) comtD'JiJr 
triat made a tactical data processing ^v-^t-- 
po-sible aboard .Thip.^. It is a jrolid 'r- £.t^- 
machine with a memory capacity of almost on^ 
million bits organized into 32,768 thirty-bit 
w?rdc. It has the rpeed to executo som^ 75 00^^ 
instruction? per second. " 



CONFIPEW^IAL Tab A to 

/ GFA.2 Annex F 




a. Navai r^cticai 2aza System (MIDS) is a high 
capacity, r;UlLi-conipu-er. multi-?ite data AAV// 
tracking system designed for installation and 
operatiori aboard ships. The primary function 

c: ^tne 573tem is high speed track identifies tion 
ana interception of friendly and enemy air and 
s-jT^ace radar contacts. The information 1^ 
computer processed and displayed. Included i<= 
tne means for real time inter-comcuter target 
da ua transfer among ships. It performs many of 
tne fijnctions required of combat direction 
ryrtems in ships of the fleet. Th° =yst':>m 
greatly increases the volume of tacticai^data 
w.at can oe collected and evaluated, thereby 
increasing the effectiveness of both individual 
snips ana muiti-ship forces. j 

b. S , Mtus . NTDS is now operational in t^'= T"- '^^z 

^L^'lr^'^rr^^^^L^'' six CVAs, nine' DLGs" 

l^t I ? ^^""^^ additional instaliation? a-P 

scheduled for this fiscal year and a total of 4 
in..taiiat ions are planned and budgeted by fourth 
C/fand mrl^^V ^^'^7^' Planned'th^t all 

installed ^ others will have the NTD3, 

c. NTD3 coordinate- the collection of data f^c- 
sources aooard ship and from external -sourc- ^ 
'rl^^f^l'^^^^^'^^c^tiori links; correlates the d^ta 

^o ob.am a clear picture of the tactical situ- 
ation; processes and displays the data Is 

th^^'decf-'^nn ^^^^^i^^-n^H'^'^g ; and communicates 
tne decicion for action to the selected w-acons 
control rystem. NTDS is concerned withaU^ 
major categories of naval operations. Specific 
'^iotions undertaken by NTD3, d^-oendlng on^hio 
Lyp^ and mission include: ' ^ ''^ ^ 
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at TACC (NS). VJith the availability of the MTDS Beach 
R'/lay System in the Danang area the interface is 
clearly feasible and within our technical capability. 
Hov/ever, since many agencies are involved, 'Obtaining 
coordination and agreement between the agericies on the 
overall system of implementation is currently a major 
management problem. 

Complet ion A^H^IfHI^II^Bl 

involves reaching agreement befween USAP, USN, USMC and 
KSA on program specification for system compatibility. 
A draft plan is now in circulation among the appropriate 
agencies for concurrence proposing interface specifi- 
cation, vmen a plan has been agreed upon, -the following 
must be accomplished: statement of work; development of 
specifications for equipment interface, software, and 
overall test; system test, integration and check out 
planning; and award of contracts as necessary. 

5. (S) The Naval Tactical Data System, the USAF 
BUIC system and the Marine Tactical Data System are 
described in TABS A, E and C respectively. The plan to 
interface these syster;is a-- Monkey Mountain -is discussed 
m TAB D. < 
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t. CSAF in November 1966 directed AFSS to provide 
and maintain the coniraunication packages required to 
permit secure voice and/or data transmission from 
Danang Air Base to the- TACC (NS), TACC Udoni and the 
7th AF Command Post. Further, AFSS was requested to 
Identify communication channels required and to 
provide maintenance personnel to maintain the IRON 
HORSE equipment at the TACC (NS) and 7th AF Command 
Post. 

u. On 1 December I966, during a mesting of CSAF, 
CNO, ESD, USMC and NSA representatives, it was agreed 
the final data exchange configuration would ipermit 
IRON HORSE to be one of several inputs to the BUIC 
at TACC (NS) and the MTDS/NTDS would exchange data 
directly with BUIC without a normal direct interface 
with IRON HORSE. However, in the event BUIC is not 
in operation, an IRON HORSE/ims interface capability 
will be provided. The need for an overall manager/ 
executive agent for integration and Implementation 
of the three systems was identified. 

V. The Southeast Asia site survey was completed 
by the USAF and site concurrence received fi}om VNAF 
CRC commander on I6 December 1966. 

w. On- 31 December, ESD issued the SEEK DAWN (^16P) 
management plan. 

X. On 10 February I967, representatives of ESD, 
A^CS, AFSS, GEEIA, NEL, MITRE, SDC and NSA met at 
the MITRE Corporation and formulated a coherent plan 
for the SEEK DAWN/IRON HORSE interface. Agreements 
were reached cn equipment configurations, message 
formats and software responsibilities. i 

I Interface. Fundamentally, the BUIC II and NTDS 

vr^.^rj act designee as compatible systems. Compatibility 
bct'.een the systems can ce achieved by use of proper 
interface buffer equipment. The interface buffer equip- 
ment selected for use between BUIC II and NTDS is the 
Beach Relay System of the MTDS provided with proper 
i:ro.;ra:nming and requirec ancillary eauipment such as 
sei-lal parallel converters, required "transnissi'on link? 
(either wire or radio), and the IRON KORSE 8I8 computer 
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Control Center designated the TACC (North Sector). 
CINCPAC requested follow-on action to be taken 
Zo ensure compatibility of equipment and systems. 
Another conference was held at PACAP Headquarters 
on 29/30 August with participation of representa- 
tives from PACAF, PACFLT. CINCPAC, CSAF, CNO, AFSS, 
N3A, NSAPAC, PSR, NSGPAC, and JSPC. A three-phased 
approach to the establishment of the TACC (NS) was 
developed which included on-line interfabe between 
UJAF/USMC/USN tactical data systems and IRON 
HORSE. 

1. CNO designated the Navy portion as: project 
IRON HORSE, QRC-67-4, Category II on 22 September 
1}d6. Action and funding to procure communication 
security equipment for LUIK 11 haa been initiated 
previously. i 

, m. On 27 September 1966. 7th AF Issued SEAOR 

• l-PY-67 in support of COMBAT LIGHTNING.' 

I 

_ 1 
n. On 18 October, CNO and CMC representatives 
.nformed N3A ^::at a Ma-rin Corp^ T-;-.ctl':al Data 
.'■■/stem (MTDS) Tactical Air ODera::ions . Center would 
; e collocated v;ith the MTDC beach relay. ' 

o. On 20 0:wOber 7th AF :s3U';d pj^jgramraed 

Action Directive 67-8: Activation of Norzl: Sector 
Tactical Air Control Center - TACC (NS).- 

p. On 22 OcDcber,- '.^th AF issued the Ccncert of 
:'.: =raticns for TACC (:C3) , (C0K3AT LIGHTNIirO ) * 

q. On 1 Nc-.-eniber. ?th AF issued Opera-^i- ns Flan 
-C3-67, "COMBAT LiaHT:-:i::G. '•' 

r. Early ir I\'cvencrr CSAF accer'ed the ESD/MITRE 
• '.cn-.enc.aticr: tha* Tacrlc:^! i-ta cy^r-ms to b^ 

retailed at U5c'rn ar:i Monkey Kountain be y^:/0SA-5^ 
Z'SJZ II). . 

= , On 16 November, Project SEEK DAWN v:a.: estab- 
: .::ied via message from AFRDQRC. This prcrect is 
" ■ T;': portion of Prelect COMBAT LIGHTNING v;f-.ich is 
■ . : on s i v e to ,i I" AOn ■ 1 - ?V - 0 7 and 1 nclu 1 e s * h e 
:-.jr.ailation of --he /-.::]/':-SA-51s . "1 
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resulted In the USAF COMIAr LiSiNG US^'vY p^^.-^ 
and associated programs. -^^niiMxiMu, Uo ri.-.vy F±raz, 

J. On 26 July, CSAF (~ 
requireTnent fcr IRON KCR: 
for five display console.^ 
at CRC Panama and one at 



k. A conference was h(' 
1956 during which PACAF r 
proposal for establish "n'^ 



^'QKF) stated an -jrgent 

- ':sita and cited the n-. 2 
. Four were to be located 
T'-^h AP/TACC. 

- in Hawaii duri nxr 'Aufruct 
" "£-?nted the Air ■^r,',^'-.!'" 

:;SAF- NVN Operaricns 
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Upgrade of the Us'aF senii- automated system 
UUIIC II). to include local and remote radar data 
^"5 ni °^-linedata interchange between TACC(NS) 
and Udorn, increased track capability, and 
automatic SIF readout/ ^-^J^^^y, ^na 

(5) Establishment of . on-line data interchange 
link between .NTDS/MTDS .and IRON HORSE. ^ 

(6) Receipt in theater, of three additional v--^^r^ 
relay aircraft (KC-135s). aauit^onai i cl^io 

In the third phase, September 196? to March 1^68 
improvements will include, the follovingT ^ ' 

(1) Estabiishment of an on-line data im-^r^w 
IrSn nSRsr system\i5-\TOS/MT^f !^f-^^Se 

'-2) Commencement of installati Dn of secure voi.>o 
communications in tactical aircraft via "'ky 28 
equip.Tent (Project SEEK SILE:-.::. / 

2. (^) History 

a. Cn 3 November 196^. thp d^r* ^-u - 

of Defense, Director ^fDefen^^ep' * 

(DDR&EXre^uested Vgl^^-ii^^.^^^^ F.^^.rch a nd Engineer ing 



and fpacSKi^ J in support oi , :n and 7th 
dna , leasiDle, To i-^entifv an-'. ^ ^, 

A reply was reques.ted vi?hin t=n-*.-.:"r.^"^ ''t'f "•''^iP'^eit . 
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0. Tl\(: Air Force has ini LiaLoU a pi-oi'r-um 
(COMHAT LIGHTNING) for similar purpoEc=; iThic 
program involves a phased improvement of tihe 7th AF 
capability to control USAF aircraft over North 

Inln^^* ^^^^^ phase, October 1966 to^ AprJl 

l9o7, improvement includes the following: ' V 

4 m^^nm^ications with tactical aircraft 
via ARC-89 airborne radio relay equipment. Two 
KC-135S are now m theater (LUZON/WAGER), 

(2) Establishnent of a separate connnand and 

(NS), adjacent tb the • 
pi^L^^^T'^ Control and 'Eeportlng Center 
li'anama CRC; on Monkey Mountain. TACC (NS) hac 
responsibility for USAF aircraft over North Vlltnam 
less RP I ; Panama CRC has responsibility for 
?if-"?£^^^.P..!vSouthy n Lags, and the I Corn. 
^g^o^Soutl^Tietnam. ^^mamtmm^^^^^^^i^l^^ 

(3) Upgrade of communications and comnuni-^-ions 
security for the crosstell of tracking data.'"' 

(k) Stationing another BIG EYE aircraft o-e- 
Laos to increase aircraft tracking capability/ 

^A^iH ^°°™e^^cement of secure voice communication 

7qPFir^Q?THSri ^""P^^^^ aircraft via KY-S eau^^^en? 
(SEEK SILENCE, formerly ANGEL VOICE) enx. 

Ph^se, April 196? to September ^0^.7 
improvements will include the followingr I ' 



(1) Installation of IRON HOHCE at fillBl) - 

h?ii?3®f^\^°?^2^^ display or print/p*Sic?^J • I ' 
bility installed at TACC (NS). v^i'-i -c. . 

TACC^^NS^^^^"^^ °^ ^^^^ ^°^2E installa-cr. - : 
iAt,L ^NS; to a computer with two displays. 
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ANNEX F TO APPENDIX G ; 

HHHVi'uS AIH CONTROL AND i 
DATA "TKOCZSSINa SYSTEM IN SOUTHEAST i ASIA 

1* (^S) Background 

a. Tactical air Commanders in Southeast Asia have \ 
a continuing requirement for the best available traek 
ing data on alrcraf t ^ctivlty over Nort h Vietnam ' 
Since November 106'=^ im^^^ma^^^^^ 



data, through normal crosstell. IRON. HORSE is thf 
code name of a program to improve on HAMMOCK by 
automating the processing and forwarding of suoDle- 
mentary data. IRON HORSE will provide: 

1) A larger volume of data 

2) More timely data ; 

3) Better quality data | 

b. Both the Air Force and the Navy are making 
every effort to improve direct tactical' control of 

Vietnam, it is highly desirable 
to be able to control tactical aircraft by call sign 
over North Vietnam. The most important tactical 

""^^^ ^® refinement of SAM, MIG and 
CHICOM border warnings, which can be issued more 
precisely to the affected aircraft. The Navy has 
t?.;^^^^^u.™2? equipped ship (cruiser or destroyer 

"i^hi^/ive nautical r.iles of 19.37N and 
3h -i^" Tonkin Gulf. It has been designated 

/p?p?7?^'ir ^^^[J^i^ication Radar Advisory Zone 
(FISAZ) ship. The mission is to provide positive 
Identification of all aircraft enter ins 3 operating 
within, or leaving the designated zone; provide 

control to aircraft in the zone upon request 
^-^^^ ""^^"^^ available; provide maximum early 
rl^^l!^f 01 impending hostile air action ■ against 
friendly air and/or surface units; and take under 
Identified hostile aircraft and/or 
^2 directed and destroy in accordence 
A'lth rules of engagement. 
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CINCPAC. . 

—CINCPACAK — 
COMUSMACV. 
AFGP . . 
7 AIR FORCE. 
DEP COMDR 7/13 AF. 
3rd TAG FTR WG 
8th TAG FTR WG 
12th TAG FTR WG 
35th TAG FTR WG 
355th TAG FTR WG . 
366th TAG FTR WG . 
388th TAG FTR WG . 

A60th TAG RECON WG 

630th CMBT SPT GP. 

631st CMBT SPT GP. 

634th CMBT SPT GP. 

635th CMBT SPT GP. 

3rd ARR GP . . . . 

BIG EYE TASK FORGE 

97th ARTILLERY GP. 

505th TAG COM GP . 

619th TAG COM SQ . 

620th TAG COM SQ . 

621st TAG COM SQ . 

5th AIR FORCE. . . 

13th AIR FORCE - . 

3rd AIR DIVISION . 
4 1st AIR DIVISION. 
DET-L, -i*lst-A-IR DIV 



4 

-10 
k 
2 
8 
2 
6 

5 
5 
5 
7 
5 
6 
12 

5 
2 
2 
2 
2 
2 
1 

5 
10 

5 
10 

2 
2. 
2 
2 
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CINCPACFLT 

— COMSEVEMTHFLT 

CTF 77 

CTG 77.9 (SSSC Turnover File).* ! ! ." 
CTU 77.0.1 (SAR DD Turnover File). . . 
GTU 77.0.2 (PIRAZ Turnover File) . . . 

GOMCARDIV ONE 

GOMCARDIV THREE 

GOMCARDIV SEVEN ' ' ' ' 

GOMCARDIV NINE 

CTG 70. i; 

CTG 70.8 

USS TICONDEROGA (CVA l4) ' 

USS HANCOCK (CVA 19) ' 

USS BON HOMME RICHARD (CVA 31) . ' * * 

USS ORISKANY (CVA 34). . . . ' ' " 

USS MIDWAY (CVA 4l). . . . 

USS CORAL SEA (CVA ^3) * 

USS RANGER (CVA 6I). . . • • • . 

USS KITTY HAWK (CVA 63). * 

USS COMSTELLATION (CVA 64) . . 

USS ENTERPRISE (CVA 65 ) . . . ' ' ' 

CTE 70.2.1.1 ...... 

GTE 70.2.1,2 * ' 

GTE 70.2.1,3 ! 

CG 1st MAW , [ 

VMCJ-1 

File 



TOTAL 



190 




13- (U) Revisions : Modif ica-icns and revisions tc th« 
agreement may be acccn:plishea as necessary and as agreec 
to by the undersigned. 



3/t 8 Dec 66 
W3.LLXAM W. MOMYER 
Lieutenant General, USAF 
Commander 7th Air Force 



s/t 8 Dec 66 
DAVID C. RICHARDSON 
Rear Admiral, USN 
Commander Task Force 77 
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(f) SAR unit location and assist 



nance . 



(g) Combat Air Patrol (CAP) assistance. 



when available 

(h) Communications relay. 

(i) Handoff to other control facilities, 
(j) Tanker location and information'. 

(3) Location: •' 

^- ..v..^^] '^^ ^^^^ ^"^^ ^^1?; normally maintain 
rotation withm 5 nm of 19^37 »N - i06'-*47'E. 

.,1 . , The PIUAZ Unit will periodically leave 

him^^ ? "'^^i^'^iu^' frequency of replenishment will 



be 

of 



aetermined by the type unit assigned and the availability 
m«<=c^^ ^''^^^"^ forces. The PIRAZ Unit will promulgate a 
message to all concerned, including 7th Air Force, indicating 

^^L^^^^^i^"^ departure from station and the expected 

time of return to station. f^^^cu 



is 



(c) During the period while the PIRAZ Unit 
off station, CTU 77.0.1, the SAR Team Commander, will 
insure that a suitable unit is at the PIRAZ station or 
the Northern SAR Station to maintain continuous ! 
surveillance. i 

J^) Responsibilities! The Commander 7th Air ^orce 
and Commanaer TasK Force 77 will insure that all appli- 
cabie Operations Orders and Fragmentary Orders are trans- 
mitted to the opposite service for missions in which both 
services will participate. j 

J:^- , Coromunications! Information exchange pursuant 

^?J^ v,^®'"®^"'^?^.?^^^^ ^® ^'^^s of normal communica- 
tipns channels defined in 7AF OPORD 100-67, CTF 77 OPORD 
320-60, and other pertinent directives. 
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Cununander 7th Air Force and CTG T'^.O wili: CTT 77 inforrrjrj- 
tion addressee. Each request v/ill fully "ubc-cantiaf;; t:;c 
requirenent for exemrtion from zhe estabii:-;hed procedures.. 
CTC 77-0 vjill advise 7AF of approval or disapproval of 
requests for missions which will over-fly the Task Force. 
7/^F will inform the unit concerned of approval or dis- 
:Lpproval of the requested mission. The unit conducting an 
approved mission must provide sufficient data for proper 
identification of the f light (s) throughout the mission. 
Flight data required for identification will be submitted 
by message to the 620 Tactical Control Squadron, Danang A3, 

(unit designator of Panama CRC), 7AF, CTG 77.0 and 
CTU 77-0.2. Flight data messages must be disseminated 
sufficiently in advance to assure receipt by all addressees 
prior to the conduct of the mission. 

g. Facilities, Services and Location of the PIRAZ Unit: 

(1) Facilities: CTF 77 shall maintain a suitably 
configured ship, preferably a Cruiser or Destroyer Leader 
on PIRAZ station. The ship shall, if possible, be equipped 
with: — . 

(a) Navy Tactical Data System (KTDS). 

(b) Long range air search radar with moving 
target indicator (MTI). 

(c) Height finding radar. 

(d) UPA 49/50 direct IFF/SIF readout equipment. 

(e) TACAN (Channel - 26; Identifier - Alfa 

Romeo). 

(2) Services: The PBIAZ ship. Red Crown, shall 
provide the following services upon request: 

(a) Air Intercept Control (GCI). 

(b) Navigational assistance. 

(c) Advisory control of aircraft. 

(d) Flight following. 

(e) Assist in rendezvous (Join-up cf 

aircraft). 
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(2) rana-na CHC v;lll 
■?nxerir.g the FIHAZ from tne 
v:ith voice call sign and dos 
north into the Gulf of Tofil-ci: 
craft massing lS°30'N. 



cLentiiy issicn 3^- y.-.*».j 
= r/jzh TDv providing Red Crown 
ition as the aircraft proceed 
r: area and crior tic the air- 



(^) Mission aircraft entering the PIHAZ from th*:* 
v-'est, north of I8 30 'N (30 miles from coast) shall call 
Ethan and Red Crown vjhen entering. Mission aircraft out- 
bound from the target area toward the Gulf of Tonl-tin area 
-g5"- ^'^'^ ^"^-^^ check in Wxth Ethan and Red Crown on 
506. b mcs. Alternate freauency will be 253.5 mcs. A.ircrafl 
will report feet wet and give TACAN position if possible. 
Calls to Ethan and Red Crown will be made simultaneously 
by calling "Ethan - Red Crown, this is j 

e. CTF Procedures: 

(1) Aircraft will display appronriatel IFF/SIF 
modes/codes at all times. " | 

(2) Red Crown will identify Air Force* mission a-? r- 
craft entering the PIRAZ from the south by correlation --^ 
the IFF/SIF Mode II Codes with the flight call; sign and the 
position provided by Panama CRC. 1 

(3) USN aircraft outbound from the target area 
^gward the Gulf of Tonitin will check in with Red Crown on 
3ob.b mcs. If unable to contact Red Crown, aircraft will 
cneck in with-Ethan on 386.6 (alternate 253.5) land report 
feet wet when over the coastline and heading seaward.* 
Ethan will cross-tell this information to Red Crown. 

f. Special Procedures: 

! 

(1) Flights, which by the nature' of t.heir mission 
must repeatedly cross the coastline or make multiple 
entries and exits of the PIRAZ, will be required to check 
m initially and check out only upon final exit from the 
zone. These flights must be indicated on frag prder. 

(2) Where the element of surprise is considered 
^essential and adherence to normal IFF/SIF and/or communi- 
pations procedures would jeopardize or compromise the 
mission, the unit concerned may request exemption to th« 
proceaures established for air operations over jthp Gulf 
of Tonkin. Requests will be submitted by messa'ge to 
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- ♦ ( S ) Air Operations Over -cne Gulf or Tonkin and 
Ad j a,c en t Lan a Ar e as ; The i^cllowing procedures for air 
rperations in the airspace over the Gulf cf Tonkin and 
adjacent land areas are established to benefit friendly 
forces using the airspace and to provide the maximum 
reaction tine against hos~^ile air action: 

a. A Positive Identification and Radar Advisory Zone 
\_PIIIAZ) is established in the airspace over the Gulf of 
-onkin and adjacent land areas. The PIRAZ is bounded on 
-he south by 18^30 'N, on the east by 110^00 'E, and on 

ihe west by a line 30 nautical miles inland from the coast- 
line cf the Gulf of Tonkin. 

b. The Panama CRC is assigned the identification 

rejiponsibility for the Danang Subsector of Southeast Asia 
last Sector, Mainland Southeast Asia Air Defense Region, 
"he Navy CIC requires positive identification of all air- 
:raft operating in the PIRAZ. Continuous coordination 
r.ust be effected between Panama CRC and Red Crown to 
I'acilitate and expedite the accomplishment of the identi- 
fication function. The PIRAZ Unit will provide positive 
Identification of all aircraft entering, operating v/ithin, 
rjid departing the designated zone utilizing all means 
available, including but not limited to: 

(1) Frag orders and coordination messager- . 

(2) Direct surface and air communications. 

(3) IPP/SIF procedures. 

(^) Visual identification by other aircraft. v;hen 
■;:esnary . 

(^) Cross-tell procedures. 

c. FIRA2 iznall provide identif icciion , M"CO warnings 
-'A border warnings to the r.s:-:i]r.um feasible disti-^cf . 

Q. 7'.Vr Procedurer: 

(1) Air Force fran orders will indies te fl:.ghtr. 
•.'::Lch enter the PIRAZ. 

(2) Aircraft will display ?j3prcpriate IFF/3IF 
•■■ndes/rodes at all ti.T.es. 
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77 v/iii provide auemenilng personnel 
Panama CRC to assist in providing cross-tell requirements. 

. Eig Eye (Ethan) and PIRAZ (Red Crown) will c-^oss- 

-e^l as much track information as is Dossible on hostile and 
uniaentif led (bogey) tracks. Reports" will include contact 
• nni^'^^S^J "-"t course, speed, altitude and com- 

Initial reports will contain evaluated* information 
and will not be aelayed. Amplifying reports will be made 
providing additional information as available and! tracks will 
oe I updated every two minutes. Big Eye will pass ifriendly 
^racK information on secure voice circuits only. " PIRAZ will 
provide information on any track which it holds to Big Eve 
upon request. Tracks provided to PIRAZ by Bic Eve shall if 
not held by PIRAZ, be entered into the nSs a^d wilfbe' 
transmitted on links 11 and U. Cross-tell will be accoir-- 
anf ^^^^f^"" (Primary), UHF 386.6 mcs (Secondary) 

^"^^^^^^153.5 mcs (Tertiary), when LUZON Radio Relay Air- 
craft (RRA) with additional relay equipment become available, 
3ig Eye and PIRAZ shall have common UHF transmit/receive 
frequencies and Tactical Air Control Center (North Sector) 
w^"^! ^?*f^smit/receive on both sets of frequencies. This 

three-way UHF relay. UHF will then become 
parimary for cross-tell ana HF will be secondary. 

ti^J^) CAP Assignment. During periods of increased tension 
^^l^^^il imminent, all available interceptor 

air,craft will be employed to defend U.S. forces arid facili- 
ties. This may involve passing control of Navy aircraft to 
shore based radar facilities or passing control o^ SsIf ai^- 
wT^ v^'^^^^S^^ facilities. AH requests for ^ssista^ce 
will be honored to the extent feasible without degradinrthe 
defensive capabilities of the parent force to an ^ 
unacceptable degree. ^ cui , 

(^) Air Operations Proxi mal to the DMZ . Strike and 

t5''h^„t^'«r^r^'^ ^i'^'S^^^ ^^^^ approach closer than 
^ndNn n^^^ iHiles to the DMZ unless under positive control, 
and in no case will approach be closer than five nautical 

rnltt ^^H^'^^ ^i'^-. T"^ Ha, Wat^rboy? c^ be 

roSln^c.^^.'''' ^^^f'y Secondary air control frequency 
c^iE? bP^nntf event WaterSoy 

P^^l rln provide assistance, 

Panama CRC will be contacted on its Primary or Seconda^-y 
air' control frequency to furnish the reauired control. 
(Note: These procedures do not apply t6 air operations 
withm the DMZ when so ordered and authorized.) ■ 
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a. The CRC or CRP will advise the receiving ship 
via AC or CID net whenever handoff will be required. At* 

this time the flight leaders call sign, the handover point 
in XY coordinates, and frequency designator will be passed. 

(1) Air control designators and frequencies 

are: 



ntrol Facility 

nama CRC 

.terboy CRP 

han (AEW&C) 

d Crown 
PIRAZ Unit) 



Designator 
Primary 
Primary 
Primary 

Primary 



Frequency 
367.8 
269.6 
257.0 

386.6 



Designator 
Secondary 
Secondary 
Secondary 

Secondary 



Frequency 
376.9 
375.7 
271.8 

291.4 



b. The receiving ship will report when positive radar 
and radio contact are achieved and assure control and sur- 
veillance concurrently. 

c. Return of USAF aircraft or handover of USK aircraft 
to CHC or CRP control will be accomplished in the same 
manner as described in paragraphs a and b^ above. 

7. (S) Air Defense Cross^tell Criteria ; 

a. Navy units will exchange information via cross- tell 
net with appropriate CRC's on all special interest, unknown 
or hostile tracits utilizing XY coordinates. If continuous 
track data is no longer required, a cease tell will be 
passed. 



b. Panama CRC will cross-tell all hostile, unidentified 
and unlmown tracks which pose a threat to U.S. or friendly 
forces. 

c. Tactical Air Control Center (North Sector), call 

sign Motel will cross- tell all Project Hammock tracks to AW. 
Tracks will be designated with the same code employed by 
CTU 77.0.1 using numbers 51-99 of the SAR destroyers number 
block. CTP 77 will provide new AAW brevity codes when 
necessary. 



» 
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. - .^'"^ " -Airborne iiiariy Warning and Conrro"' 

iac3a oy i.C-121 aircraft. (Call sign: Ethan!) 

(S) Concept cf Operations : ! 

Q-ic^TA*^' 4^ assets assigned to tne conduct of missions 
in SjlASIA are derived from shore-based and ship-based 
aircraft. The -large number of friendly aircraft , opera- ins 
o^^er North Vietnam and the northerly movement of III 77 "units 
into the Gulf of Tonkin, coupled with more active aggressive 
operations by North Vietnam aircraft, necessitates the 
exchange of information between 7AF and CTF 77 of friendlv 
aircrait operating in this hostile environment. Information 
ori all friendly aircraft operating . over the Gulf of Tonkin 
and aajacent land areas of North Vietnam must be iknown to 
assure enemy aircraft can be identified and a satisfactory, 
defense posture realized. oawxaxactory . 

b. Joint USAF/USN air operations over Laos or South 
interference P^°P^^^y coordinated to preclude mutual 

^.ri.l' When aircraft operate out of range of thekr usual 
radar control facilities, it is desirable that control and 

assumed by another facility which has the 
aircraft within radar range. Control as used in this agree- 
ment will be exercised only when control is passed from the 
commander normally having control, or when in an emergency 
situation the flight leader over whom control is'desiled 
is agreeable to such assumption of control *;"esirea 



or 

in 



1 

event of hostile air attack on U.S. forces 
facilities, all aircraft may be required to participate 
a coorainated effort under control of either ship or 
shore based radar. ■ 



6. 



Control P rocedures : Aircraft control procedures 
are prescribea in Air Force Manual 3-l6, Standard 5ac?Icf 

ll^lt^' . ? following handoff procedures for transf err-^ ng 
ro?f^pnnof between control facilities, based orthl lsSle 
references, are established. • ; 
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required. The use of the airspace within" the PIRAZ is not 
restricted, nor should any connotation of positive con- 
trolled airspace be assumed. The PIRAZ does not effect, 
nor change, the air defense identification zones (ADIZ) or 
the identification procedures established by the Commander 
7AP as Commander, Mainland Southeast Asia Air Defense 
Region. 

(u) Definitions and Abbreviations ; 

a. The terms included in JCS Pub 1 are accepted as 
defined . 

b. Navy Terminology: 

(1) CIC - Ship's Combat Information Center which 
monitors overall air picture, 

(2) Cross-tell - A communications net employed for 
cross/plot tell in SEASIA as prescribed in COMSEVENTEIFLT 
OPORD 201- (Yr). 

(3) CJD - A communications net employed for passing 
Combat Information and Detection data between ships and to 
land -based facilities as prescribed in COMFIRSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti-Air 
Warfare. 

(4) AC - A communications net employed for Air 
Coordination and Control as prescribed in COMFIHSTFLT/ 
COMSEVENTHFLT Standard Operating Procedures for Anti-Air 
Warfare. 

(5) AAWC - The Anti-Air Warfare Coordinator who 
has responsibility for defense of the tasls. force against 
hostile air threats. 

c. Air Force Terminology: 

(1) TAGS - Tactical Air Control System established 
for control of available air assets. 

(2) CRC - Control and Reporting Center. 

(3) CRP - Control and Reporting Post. 
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MEMORANDUM OF OPERATIONAL PROCEDURAL AGREEMH^T 

BETWEEN 
COMMANDER 7TH AIR FORCE 
COMMANDER TASK FORCE 77 i 

I 

SUBJECT: (C) Agreement for Joint USAF/USN contrbl and 
cooraination of friendly air operations in the airspace of 
Laos, North and South Vietnam and the adjacent seas. 



1. 

di 



(U) Purpose. Provide essential background facts and 
ssemmate information concerning basic policies, proce- 
dures and responsibilities associated with the cdAtrol of 
friendly aircraft and cross-tell of track information 
necessary for the defense of U.S. /friendly forces and 
facilities against air attack. 

^: Implementation. This agreement becomes effective 

wnen s ignea/ autnenxic at ed by the Commander 7th Air Force 
and Commander Task Force 77 or their designated r'epresen- 



3. 



(C) Terms of Reference: 



nrwr^ip-^^JP^^^^Y ^ subordinate unified commander under 
nf^r Commander 7AF is the designated Air Force Compo- 

7I? w$?r^nnr r COMUSMACV. In this capacity Commander 
7AF will conduct, and coordinate offensive and defensive air 
operations, tactical airlift, air traffic control, sel^ch 

S^CpIr'^nPTAN^^r^w reconnaissance. (Ref 

CIWCFAC OPLAN 32-64 Annex C, and MACV DIE 95-4). 

Q^,.^^ J*esponsibility for U.S. Air Defense in Mainland 

M^?n^«nH% Will be discharged by CINCPACAP through his 

rn^i^tJ^'^l^^^^l ^^i^ Defense Region Command erT 
Commander JAF, (Ref CINCPAC OPLAN I-65 Annex I). 

c:«,,J;k '^^^^ is responsible to Commander 

Seyenth Fleet for control of U.S. Navy attack carrier Sr- 
ll^i-l °P;rations in WESTPAC and especially within Ithe 
Southeast Asia region. — w*c 

7or,o /pt^Hn t Identification and Radar Advisory 

Zone (PIRAZ) has been established, encompassing fleet opera- 
tions m which positive identification of air traffic is 
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01" iiiioiTiacion ana ctandariized ccr-iTunicaiior-s, 
and IFF/CIF procedures. Tab A is a copy of the 
•Memorandmi of OoeraLionai Procedural Agreement 
between CMDR 7th AF and CTF-77. " ' 

(3) Flights through RPs assigned to another 
commander do not require clearance above 1^,000 
feet." Below t.iis altitude. Navy aircraft, obtain 
clearance from 7th AF GCI or ABCCC controllers. 
CMDR 7th AF advises CTG-77.0 of intended tracks, 
times, and altitudes. As a matter of practice, 
TF-77 aircraft do not operate through RPs' V and 
VI A and all 7th AF aircraft transits through 
the Tonkin Gulf are conducted in accordance with 
established check- in/check-out procedures through 
PIRAZ, 

I 

CMDR 7th AF Coordination Committee . The 
principle organization in which coordination procedures 
between CMDR 7th AF and CTF-77 are developed, reviewed 
and/or revised is the CMDR 7th AF/CTF-77 Coordination 
Committee. This committee meets monthly or as 
required. The basic letter of agreement is at TAB A. 
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photo colieccion is processed by Marine units 
at Danang. Photo recce collected in RP I or 
ill other areas of North Vietnam, which are 
considered to be of interest to other services, 
is forwarded by message photo interpretation 
report and by passing a copy of the negatives. 
Marine photo collection is retained at Danang 
except for that portion forwarded to higher 
echelons as matters of special interest. 

(3) ELINT requirements of the various services 
are generally identical. The ELIMT vehicles of 
the various services vary in capability. The total 
capability of all collection vehicles covers the 
entire spectrum of ELINT collection requirement. 
The accuracy and detail of certain' types of ELINT, 
however, is subject to equipment limitations. The 
number of collection vehicles available in the 
services has limited the total hours of coverage 
per day for certain ELINT information. Volume III 
discusses the collection and distribution of 
special intelligence. 

(W) ECM vehicles are "in the same category as 
ELINT collection vehicles and in many cases are 
m the same airframe e.g., EF-10, EA--6A, EKA-3B, 
and EA-IA. Requests for use of the resources of 
the various services are made by appropriate 
authority and filled in order of priority by the 
desired equipment. 

d . Other Procedurpg 

(1) Lucrative targets of a fleeting nature may 
be attacked by 7th AF or TF-77 aircraft when 
located, but must be reported to the commander 
having area responsibility. 

(2) Coordination and identification of friendly 
air operations in the airspace of Laos, North and 
South Vietnam and ad;)acent seas are effected 
through .ADI2 and PIRAZ procedures. Both ADI2 and 
PIRAZ are effective in defined areas and are pred- 
icated on identification by flight olans and IFF/ 
SIF. They provide for mutual support, crosstell 
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disruption zz IF- 77 operation-. Pre- 
strike coordination is continually exeT^ci'^^ed 
through the 7th FIT Mobile Air Coordination 
Team r^lements referenced in paragraph 2a above. 

distribution of Tactln al and T^r^^et Intel 1 1 cr^nr.^ 
Informati on and Materials x±±K^nr.p 

^r.^^^^K?^^ determination of requirements Ifor, and 
collection of, tactical and target intelligence L 
n^.^^^r^^^^^ service responsibility which generally 
parallels the geographic area of responsibility. ^ 
^^f^r''''^^^ ^^""^ similar photo reconnaissance air- 

variations in the' capability 
of installed camera equipment. Variou- ELINT 
gathering capabilities are unique to one or more 
of the individual services. ' ® 

(2) The assessment of photo intellieenee f on nwe 
individual service channels. ''"^^■'■^^e^^ce follows 

(a) Navy photo collection is initially 
processed aboard the CVA. The film ic thon 
forwarded to FICPACFAC, Cubi Point! pfi for 
FICPAc'^^n^r^^^r^ ^ analysis and then to 
Salvsis ir^n^°^ detailed assessment and 
analysis. At all stages the items determined 

extrL?L^^*r^^^ ^? service ds 

n^^^^^^"^ P^^^^^ ^ message photo inter- 
Relative? ^ ^^^^^^ I copy ,of t^l 

r.^««^^^ collection is initiallv 

processed at the home base of the Dhotn rpno. 

touth^v-'/^'?"^'c^^^^^^ ion tot ' 

South Vietnam). Second echelon assessment is 
accomplished at Tan Son Nhut. The film tLn 
sent to Clark AFB, P. J. for furthor^? 
and finallv tn PhCAV til/ further assessment 
nli-a^i^ ^ PACAF headquarters in Hawaii for 
detailed assessment and analysis At^ii^^- 
items determined to be of Intlrlit to 5 ^It^^^' 
service is extrsPtoH interest to any other 
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in AF Cpei-^-ions Plans and Ordeps. In eensral . 
Lhese aircraft report to, and are controlled by the 
Airborne Ba':tlerieid Command and Control Center 
'ABCCO ODfirating in RP 1 and CTEEL TIGER (north) for 
handoff to Forward Air Controllers (FACs) or to 
COMBAT SKYSPOT (MSQ-77). Occasionally, these flights 
are aiverted while airborne to STEEL TIGER (south). 
TIGER HOUTJD, or in-country. Seventh AF/TF-77 pre- 
strike coordination is exercised through the 7th FLT 
M-)bile Air Coordination Team Units (CTU 70.2.1) 
^aigon (CTE-70.2.1.1), Danang ( CTE 70.2.1.2), and 
bdorn (CTE 70.2.1.3). The Saigon element, located 
at Tan Son Nhut, has direct secure voice contact 
with the YANKEE TEAM Commander via STEAM VALVE. 

USAF Air craft Operating in USN Rmate Packagpe 

Seventh AF strike/arined reconnaissance missions 
scheduled for or diverted to Navy RPs II, III, IV 
and VIB use the following procedures: ' 

(1) Targets are selected from the Target Planning 
List (TPL) developed and maintained by CTF-77 and " 
hela by 7th AF, 

(2) CTG-77.0 assigns proposed targets and 
available time periods, >iw5'«rr: Na-v strr.^:: 
pliins and CVA operating schedules, to CMDR"7th 
AF at least one week prior to the 7th AF weekly 
planning cycle. Targets assigned/proposed are 
sufficient to support at least 80 7th AF sortie^ 
per day. 

(3) CMDE 7th selects from these urococ^d 
targets/time periods specific targets and* TOTc 
for primary or alternate missions. These 
selections are passed each week to CTu-77 0 in 
an intent message covering tne seven day period 
foUowing the 7th AF weekly planning meetine. 
Daily mrent messages further confirm 7th AF 
sorties approximately 2^^ hours prior to TOT. 

(If) While CMDP 7th AF may cancel any miccion. 
late cnanges or additions are not rpque-^ted*' 
except in unusual circumstances to avoid probable 
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COORDINATION PROCEDURES i 

a. TF-77 offensive combat missions in areas 
assigned to 7th AF. Seventh AF off ensive mitsions 
in areas assigned to CTF-77. "iJ-ssions 

^^^=-'■3^'^: identification, advisory service and 
control particularly within defensive Ld idenli- 

lnc!udes ^"^'''=^^ necessaryrtMs 

(1) Control of defensive systems includinE air- 
. to-axr and surface-to-air systems. 

(2) Assistance to fighter aircraft in the air- 
to-air combat role in target areas. ' 

' separlti^?''^^ ^^^^^^ following and aircraft 

I 

to iiJgellrets!' '° ''"'^^ ^'"^^^^^ ^^.^^^ -^°^te 

c. SAR and RESCAP missions and procedures. 

d. Distribution of tactical and tareet intPlliepnee 
inforraaLion and materials. j^nT^ei licence 

..rJ: standardization of ECM procedures, warn-fne 
systems procedures, and code words. ^^^n^ng 

the';therM;^a'^der°y ^^^^^^^^^ — forces of 

I 

^' Coordination Proppri nres Nov in Effect 
^* ifevy aircraft in U^&P P p^te P^oV.. ... 

r^^ss.o^fllL^^^^^ dlver^ftTSI i^^Z^^^ or 

.outh Vietnam will use normal '^^oledures ktabU^hea 
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ANNEX D TO APPENDIX G 

US CRYPTOGRAPHIC EQUIPMENT 
CURRENTLY IN USE^^ 



HY-2A^ KW-8 

KG.13/13A KW.26 

KG-li+ ■ KW-37 

KG- 22 KY-BA 

KG-30 KY-8 



a/ See Tables k through 21 



KG-31 KY-9 I 

KL-7/7A KY-28 
KL-if? Ky-38 
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ni'SCRIPTlON 



KQUIPMENT 



ON-LINE r-aiLTI-CHAN BCST RE- 
CEIVE SYSTHvI (2-8 CHANNELS) 



ON-LIJIE MULTI-CHAN TELETYPE 
SYSTEM DUPLEX (1-8 CHANNEL) 



1 UGC-1, 2 TT-298, 
2-8 TT-192, 2-3 
K:tfR-37 

2 UCC-1, I'l-B TT-298, 
2-16 KW-7, 1-8 UGC-6 



I 
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